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11.1 DESCRIPTION 

JP 10-3 081 14 deals with describes a light source for fluorescence imaging. It mainly describes devices 
for monitoring the leakage of light through a bandpass filter, however, it also suggests a method for 
treating helicobactor pylori bacteria with UV light. During the initial design and testing of using arc 
lamps for fluorescence excitation, there was a worry (borne out by subsequent experience) that bandpass 
filters might crack or degrade with time due to their exposure to the intense light produced by these 
lamps. Such damage to a bandpass filter could make it impossible to detect a fluorescence image, 
although since a reflected image would still be detected, it may be hard for a user to tell the difference. 

Although this application deals mainly with the light source, it does also describe a fluorescence imaging 
system. 

There are two embodiments, as well as two additional modifications to the first embodiment. There is 
one claim and 22 additional remarks, some of, which read like claims. 

The first embodiment is described starting in section [0010] (Figures 1-2). A "high pressure metal vapor 
discharge lamp" is utilized to generate excitation light for generating fluorescence. Examples given in 
section [001 1] of a high pressure, metal vapor discharge lamp (also called high intensity discharge lamp) 
are a high pressure mercury lamp, a metal halide lamp, or a high pressure sodium lamp. A first filter 
blocks infrared light from the lamp and a second bandpass filter transmits only light of a short 
wavelength (400-450 nm) for fluorescence excitation. Lenses focus the light onto the illumination 
bundle of an endoscope. A sensor is utilized to monitor the characteristics of the light after the bandpass 
filter. For example, an optical fiber arranged on the optical path after the bandpass filter picks up light, 
which is transmitted to a second bandpass filter, which transmits light in the 550 - 500nm band. A 
photodiode detects the light after the second filter and produces an output voltage signal proportional to 
the light intensity. This voltage is compared to a reference. When the output of the photodiode becomes 
greater than the reference, an LED on the front panel is turned on to notify the user that there is a 
problem with the bandpass filter. 

The first modification to first embodiment is described in section [0031] (Figures 3-5). This 
modification describes a fluorescence imaging system with the usual light source, endoscope, and 
camera. In addition, the camera incorporates a partially silvered mirror and optical fiber toe extract a 
portion of the fluorescence light prior to the image sensor. A spectrometer analyzes the light from this 
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fiber and a computer interprets the spectra. The bandpass filter in the light source is replaced by a filter 
wheel, which can insert either of three filters into the light source optical path. One filter transmits white 
light (400-700 nm), the second filter transmits blue light (400-450 nm) and the third filter transmits UV 
and blue light (300-450 nm). The light source can thus supply white light for conventional endoscopy, 
blue light for fluorescence imaging, and UV light for killing bacteria. An encoder is utilized to detect, 
which filter is in place. A sensor, like that described in the first embodiment, is utilized to detect light 
leaking through the bandpass filter and sends a signal to the computer, which can notify the user of filter 
leakage by turning on a front panel LED or via a message on the video monitor. When the computer 
interpreting the spectra judges from the fluorescence characteristics that helicobactor pylori bacteria are 
present, the computer changes to the third bandpass filter (300-450 nm), which allows UV light to be 
transmitted for killing the bacteria. After sufficient exposure to UV light, the computer changes back to 
the second bandpass filter. When the first bandpass filter is utilized, the light leaking detector is turned 
off. During fluorescence imaging the light leaking detector is turned on. 

The second modification to first embodiment is described in section [0069] (Figures 6-8). It is somewhat 
like the first modification except that the light source has only two bandpass filters (400-450 nm and 
300-450 nm) and has a mercury lamp. This light source can be connected to a separate optical fiber, 
which carries light through the endoscope biopsy channel to the tissue. It can also be connected to the 
endoscope illumination bundle for fluorescence imaging. A second light source provides white light 
illumination and is connected to the endoscope illumination bundle. Since normal endoscope 
illumination bundles do not transmit UV light, this implementation is more suited to using the system to 
detect and kill Helicobactor pylori bacteria - this version of the system is mainly aimed at killing 
bacteria rather than at fluorescence imaging. The system is utilized in a manner similar to the first 
modification. 

In a modification to the second modification [0087] (Figure 9), the first light source of the second 
modification is replaced by a combination of a laser for exciting fluorescence with blue light and a 
mercury lamp for producing UV light to kill the bacteria, 

The second embodiment is described in section [0096] (Figures 10-11). Two optical fibers are use to 
sample the light from the lamp, one in front of the bandpass filter and one after the bandpass filter. The 
light collected in the optical fibers is detected and amplified. The two signals are compared in a 
difference amplifier and then digitized. As well, the signal from the optical fiber in front of the bandpass 
filter is digitized. The digitizers are utilized to drive arrays front panel indicator LEDs (arranged like bar 
graphs). The LEDs may be of different colors. One indicator array (connected to the sensor on the fiber 
in front of the filter) shows the intensity of the light from the lamp and can be utilized to determine when 
the intensity of the lamp has decreased to the point that the lamp should be replaced. The other indicator 
connected to the difference amplifier indicates when light leaks through the filter (due to degradation of 
the filter). A mechanism can be provided to change the position of the optical fiber downstream from the 
filter so that light from different parts of the beam can be sampled in order to detect leakage of the 
bandpass filter. 

A metal halide lamp is mentioned in [001 1], [0020]. 
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UNEXAMINED JAPANESE PATENT H10-308114 



[Name of Invention] 
Light Source Apparatus 

[Abstract] 

[Problem to be Solved] 

To provide a light source apparatus capable of detecting the leakage of light 
other than the light having a wavelength band limited by a band-pass filter 
thereby ensuring that the supply of the band limited illumination lights suitable for 
diagnostic use. 

[Solution] 

A part of the broad-band light from a HID lamp 2 is detected by an optical fiber 12 
that is located in the optical path of the light passing through a first band-pass 
filter 5, which restricts the band of light to be used to excitation light, and is led to 
a photo-detector 15 through a second band-pass filter 14, which has a 
transmission band different from the restricted wavelength band of the first band- 
pass filter 5. Signal detected from this photo-detector 15 are compared with a 
reference voltage Vr by the comparator 16. If the first band-pass filter 5 
deteriorates etc. and leaks light [other than the light having a wavelength band 
limited by the filter], the level of the detection signal of the photo-detector 15 will 
exceed the reference voltage Vr, and LED 18 will emit light and notify the 
operator. 

[Claims] 
[Claim 1] 

A light source apparatus which is characterized by having: 

a light source means for generating a broad-band illumination light; 

a band limiting filter means for restricting a wavelength band of the illumination 

light output from the aforementioned light source means; 



a transmitted-light detecting means for detecting the illumination light transmitted 
by the aforementioned band limiting filter; and 

a transmission characteristic detecting means for detecting a variation in the 
condition of the light transmission characteristic of the aforementioned band 
limiting filter means in accordance with the output of the aforementioned light 
transmission detecting means. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

This invention relates to a light source apparatus which generates illumination 
light to be in use for the optical observation of fluorescence etc. 

[0002] 
[Prior Art] 

In recent years, endoscopes are widely used in the medical and industrial fields. 
Endoscopes make it possible to optically observe an area to be examined, etc. 
by illuminating the area with the light emitted by a light source. 

[0003] 

In the case of observing fluorescence observation with an endoscope, however, 
a light source apparatus for fluorescence observation is used. An example of a 
conventional system is described in Unexamined Japanese Patent H3-97439 
gazette. 

[0004] 

Since the intensity of fluorescence is very weak, especially during the 
fluorescence observation, band limiting filters (band-pass filter) are usually 
provided in the light source apparatus to prevent light other than fluorescence 
[excitation] light to be incident on the fluorescence observation means. 



[0005] 

[Problem to be Solved by the Invention] 

Conventionally, when observing fluorescence of the body cavity through an 
endoscope, the light with a shorter wavelength, for example, ultraviolet or blue 
light, of the light generated from the white light lamp is used to irradiate [the body 
cavity] in order to observe a fluorescence image. 

[0006] 

In order to extract the light of a shorter wavelength from a white light lamp, a 
band pass filter is used for this type of apparatus. In such an apparatus, there 
exists the [potential] problem that fluorescence observation may be interfered 
because light other than short wavelength light leaks through when the band- 
pass filter cracks due to heat from the white light lamp or degrades with time. 

[0007] 

However, in Unexamined Japanese Patent H3-97439 gazette, no consideration 
was given for this issue. 

[0008] (Purpose of this Invention) 

This invention is formed in consideration of the above-mentioned issues.' The 
object of this invention is to provide a light source apparatus that is capable of 
detecting leakage of light other than the wavelength band limited by a band-pass 
filter and ensures that the supply of band limited illumination light is suitable for 
diagnostic use. 

[0009] 

[Means to Solve Problems] 
By providing: 

a light source means for generating a broad-band illumination light; 

a band limiting filter means for restricting a wavelength band of the illumination 

light output from the aforementioned light source means; 
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a transmitted-light detecting means for detecting the illumination light transmitted 
by the aforementioned band limiting filter; and 

a transmission characteristic detecting means for detecting the variation 
condition of the light transmission characteristic of the aforementioned band 
limiting filter means in accordance with the output of the aforementioned light 
transmission detecting means, 

a variation in the condition of transmission characteristic of the restricted 
illumination light through the aforementioned band limiting filter means can be 
detected. By replacing such as a band limiting filter means when the leakage is 
detected, the supply of restricted illumination light suitable for diagnosis can be 
ensured. 

[0010] 

[Embodiment of the Invention] 

The embodiment of this invention will be explained with reference to drawings. 
(The first embodiment) 

Fig. 1 and Fig. 2 are related to the first embodiment of this invention. Fig. 1 
illustrates a structure of the light source of the first embodiment of this invention. 
Fig. 2 illustrates the transmission characteristics of filters. This embodiment is 
that of a light source apparatus with a function to detect and notify an operator of 
the leakage of light other than the light with a predetermined band. 

[0011] 

As shown in Fig. 1, in the first embodiment of this invention, a high-pressure 
metal vapor discharge lamp 2 is used as the light source apparatus 1 which 
generates excitation light for fluorescence observation. This high-pressure metal 
vapor discharge lamp 2 (hereafter, abbreviated as a HID lamp) may also be 
called a high intensity discharge lamp and is a general term for a high-pressure 
mercury lamp, a metal halide lamp, and a high-pressure sodium lamp. 



[0012] 



This HID lamp 2 is lit when the light power supply is supplied with power from the 
power supply circuit 2. A heat blocking filter 4 is arranged in the optical path of 
the HID lamp 2 in order to remove the infrared component of the light from the 
HID lamp 2. 

[0013] 

The first band-pass filter 5 is located in front of this heat blocking filter 4 and is a 
filter which only transmits a restricted band of shorter wavelength light for 
fluorescence excitation. The light passing through this band-pass filter 5 is 
gathered by the condenser lens 6 and is projected onto the end surface of light 
guide connector 8 of the endoscope 7 (reference to Fig. 3). 

[0014] 

As shown in Fig. 3, the light incident to the end surface of light guide connector 8 
is transmitted through the light guide 9 and irradiates the area to be examined, 
such as a diseased area, from that distal tip and exciting the administered drug 
and generating fluorescence. Thus, the [condition of] examined area can be 
diagnosed by observing the fluorescence image. 

[0015] 

A transmitted light monitoring means 1 1 for detecting or monitoring the optical 
characteristic of the light supplied to the light guide 9 of the endoscope 7 through 
the first band-pass filter 5 is provided in the light source apparatus 1 of this 
embodiment. This transmitted light monitoring means 1 1 samples the 
transmitted light in order to detect the leakage of light by the first band-pass filter 
5. 

[0016] 

For example, one end of the optical fiber 12 is arranged in the optical path 
between the first band-pass filter 5 and the condenser lens 6. The light incident 
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on this end [of the fiber] is transmitted to the other end where the leakage is 
detected by the photo-detector 13. 

[0017] 

This transmitted light detecting part 13 uses a photo-detector 15 such as a 
photodiode to detect light emitted from the other end of the optical fiber 12 and 
passing through the second band-pass filter 14. 

[0018] 

The output signal, which is photoelectrically converted by this photo-detector 15, 
is applied to a non-inverting input terminal of a comparator, for example, and 
compared with the reference voltage Vr which is applied to the inverting input 
terminal. This reference voltage Vr is set by dividing the fixed voltage Vcc with a 
variable resistor 17. 

[0019] 

When the output signal of photo-detector 15 exceeds the reference voltage Vr, 
the output of comparator 16 is inverted and a light emitting diode (abbreviated as 
LED) 18, connected to the output end as a notification means, begins emitting 
light to visually notify the operator. 

[0020] 

Fig. 2 is a diagram showing the intensity distribution of wavelengths of the HID 
lamp 2 and the transmission characteristics of the first and second band-pass 
filter 5 and 14 against wavelengths. As shown in Fig. 2, the HID lamp 2 being 
used as a light source lamp has a wide wavelength band and also has a spectral 
distribution with almost uniform intensities. (This is the case of a Xe lamp, but a 
Hg lamp and metal halide lamp has many spectral lines with high intensities). On 
the other hand, the first band-pass filter 5 has the transmission characteristic of a 
short wavelength; specifically transmitting light around 400 to 450nm wavelength. 



[0021] 

On the other hand, the transmission band of the second band pass filter 14 is 
different from that of the first band pass filter 5 and transmits longer wavelength. 
The second band pass filter 14 has the characteristic of specifically transmitting 
the wavelength around 550 to 600nm. In addition, the transmission wavelength 
range of the second band pass filter 14 is not restricted to this wavelength band 
so that it can be changed as long as it does not overlap with the wavelength 
band of the first band filter 4. 

[0022] 

Next, operations of this embodiment will be explained. The infrared light 
contained in the wide band light of white light emitted from the HID lamp 2 is 
blocked by the heat blocking filter 4. 

[0023] 

The band of the light transmitted is furthermore restricted by the first band pass 
filter 5 so that only predetermined wavelength band is transmitted. In this case, 
the predetermined light is the light in ultraviolet to blue region (for example, light 
from 400nm to 450nm). This light is projected onto the light guide 9 of the 
endoscope 7 by the condenser lens 6, and then irradiated into a body cavity (not 
illustrated) as excitation light. The fluorescence generated by the excitation light 
is observed. 

[0024] 

A portion of the light passing through the aforementioned first band pass filter 5 is 
transmitted by the optical fiber 12 and light other than aforementioned 
predetermined wavelength band is transmitted by the second band pass filter 14. 
This light is detected by photo-detector 15. If the first band pass filter 5 is 
transmitting only the light with predetermined wavelength band, the light through 
the second band pass filter 14 should be extremely weak. 
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[0025] 

Thus, when this light intensity is electrically converted by the photo-detector 15, 
the voltage value is small, and when this voltage value is compared with a 
reference voltage value Vr by the comparator 16, the value is smaller than the 
reference voltage value Vr. 

[0026] 

On the other hand, when the performance of the first band pass filter 5 is 
diminished because of cracking due to heat or degraded with time, there will be a 
leakage of light. That is, light other than the predetermined wavelength band 
light will leak through to the transmitted light side of the first band-pass filters 5. 

[0027] 

In such a case, the [quantity of] light which is transmitted through the second 
band pass filter 14 increases. Therefore, the voltage value converted by the 
photo-detector 15 becomes large. When compared with a predetermined 
reference voltage Vr by the comparator 16, this value is larger than the reference 
voltage value Vr. 

[0028] 

Thus, when a characteristic change occurs, such as the deterioration of the 
optical transmission characteristics of the first band pass filter 5 due to cracking 
or degradation with time, the leakage of light increases. The value [of the 
resulting voltage] is then compared with the reference voltage value Vr by the 
comparator 16. If the value is larger than the reference, the light leakage is 
detected and the LED 18, operates as a notification means, emits light to notify 
the operator. 

[0029] 

In the case in which the LED 18 emits light, the condition in which the 
predetermined wavelength band light is transmitted and the LED 18 does not 
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emit light can be reestablished by replacing the first band pass filter 5 with new 
one. 

[0030] 

This embodiment has the following effects. By detecting the degradation of 
transmission characteristic of the first band pass filter 5, the operator can be 
immediately notified that fluorescence images are deteriorated by the leakage of 
light. The condition that the band restricted illumination light suitable for 
diagnosis (in this case, excitation light) is always supplied can also be endured. 
Therefore, an environment for accurate fluorescence observation is always 
provided. 

[0031] 

Next, a first modification of the first embodiment in reference to Fig 3 to Fig. 5 will 
be explained. Fig. 3 illustrates the constitution of a fluorescence observation 
endoscope apparatus with the first modification of the first embodiment. Fig. 4 
illustrates a constitution of rotatable filter (assembly). Fig. 5 illustrates a 
transmission characteristic of each filter mounted on the rotatable filter 
(assembly). 

[0032] 

As a fluorescence diagnosis apparatus using an endoscope 7, the fluorescence 
observation endoscope apparatus 21 shown in Fig. 3 has: 
an endoscope 7 for observing in a body cavity; 

an external video camera 22 mounted on the endoscope 7 for recording 
fluorescence images and normal endoscope images; 

as the first modification, a light source 23 for supplying light to the endoscope 7; 
camera control units (abbreviated as CCU) 24 and 25 for processing image 
signals recorded by the video camera 22; 

an image processor 26 for performing image processing of the output signals of 
CCU 24 and CCU 25; 
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a TV monitor 27 for displaying the video-signal output from the image processing 
unit 26; 

an optical fiber 28 to extract a part of fluorescence image of the video camera 22; 
a spectrometer 29 for measuring wavelength characteristics of fluorescence 
from the optical fiber 28; and 

a computer 30 for analyzing the wavelength characteristics from the 
spectrometer 29 and performing (analytical) processes such as deciding whether 
bacteria are present or not. 

[0033] 

The endoscope 7 has an elongated insertion part 31 and is provided with an 
operating part 32 at the rear end of insertion part 31. An ocular part 33 is 
provided at the rear end of this operation part 32 to which the video camera 22 is 
detachably attached. 

[0034] 

A light guide 9 passing through the insertion part 31, further passing through the 
light guide cable 34, that extends from a handle portion 32, and the light guide 
connector 8, located at the end of the light guide cable 34. The light guide 
connector 8 is detachably mounted to a light source 23. In addition, for inserting 
the treatment instruments, a channel 39 is provided on this endoscope 7. 

[0035] 

Similar to the first embodiment, a HID lamp 2, etc. is provided in the light source 
23. In this modification, a rotatable filter (assembly) 35 equipped with several 
filters 34A, 34B, 34C is provided instead of the first band-pass filter 5a shown in 
the light source 1 of Fig. 1. This rotatable filter (assembly) 35 is rotated by a 
motor 36 to switch a filter 34J (J=A, B, or C) into the optical path. 

[0036] 
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Three fan-shaped filters 34A, 34B, and 34C are installed on this rotatable filter 
(assembly) 35 as shown in Fig. 4. The transmission characteristic of each filter 
34J is illustrated in Fig. 5. Fig. 5 shows the transmission characteristic of the 
filter 34A that transmits visible spectrum light (white light) (specifically around 400 
to 700nm) and that is used to observe a normal endoscope image. 

[0037] 

The filter 34B has a transmission characteristic similar to the first band-pass filter 
5 that transmits a predetermined wavelength band light to excite fluorescence. 
This is excitation light from ultraviolet to blue range (specifically near 400-450nm) 
and is used for fluorescence observation. 

[0038] 

The filter 34C has a transmission characteristic to transmit the ultraviolet light 
having a shorter wavelength than that of the filter 34B (specifically near 300- 
450nm), and it is used for eliminating bacteria, such as Helicobacter pylori 
(sterilization), with ultra-violet light. 

[0039] 

Thus, the light source apparatus 23 provides the endoscope 7 with the function 
of supplying the excitation light for fluorescence observation, the illumination light 
for normal observation, and the ultraviolet light for eliminating bacteria. 

[0040] 

A rotary encoder is attached to the rotating shaft of motor 36 in the light source 
23. By detecting the position of rotation of the (shaft of the) motor 36, if can 
detect that the filter 34J that is set into the optical path. The output signal of the 
rotary encoder 37 is input into a computer 30. 

[0041] 
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Moreover, the output from the leaked light detecting part 13 is input into the 
computer 30, and when the leaked light is detected, the light leakage being 
detected is displayed on a TV monitor 27 via an image processor 26. 

[0042] 

Furthermore, an analog switch is provided between the output terminal of the 
leaked light detecting part 13 and the LED 18. When the designated filter 34B is 
positioned in the optical path, the switch is turned on. In this case, if a leak is 
detected, it will be indicated by the LED 18. In addition, when the filter 34C is 
positioned [in the optical path], the switch may be turned on. 

[0043] 

The computer 30 will control the opening/closing of this analog switch 38 
according to the output signal of the rotary encoder 37. 

[0044] 

The light from the light source apparatus 23 is transmitted by the light guide 9 of 
the endoscope 7 to an illumination lens 41 at the distal end of the light guide 9. 
Then the light is irradiated onto an area in a body cavity to be examined, such as 
the stomach wall 40. 

[0045] 

An image of the reflected light or fluorescence light from the area being 
examined is formed by the objective lens 42 which is located on the distal end 
part (of the endoscope). The distal surface of an image guide 43 is arranged at 
this image formation position and this image is transmitted to the rear (proximal) 
end surface of the image guide 43. An ocular lens 44 is positioned behind the 
rear end surface [of the image guide 43] enabling observation of the magnified 
image with the naked eye in cases of normal observation. 



[0046] 



When a video camera 22 is mounted on the ocular part 33, images are recorded 
by CCD 47, etc via a rotatable mirror 46. This mirror 46 is arranged at the 
position designated by the solid line in Fig. 3 during normal observation by a 
switching means (not illustrated). Under this condition, the light incident on the 
video camera 22 is reflected by the mirror 46 and is further reflected by a 
reflection mirror 48. Then the image is formed on the CCD 47 by a lens 49. 

[0047] 

The image signal photoelectrically converted by this CCD 47 is signal-processed 
by CCU 24, and a video signal is generated, and then a normal endoscope 
image is displayed on the TV monitor 27 through the image processor 26. 

[0048] 

When the movable mirror 46 is moved to a position out of the optical path, shown 
as the dotted line, a part of light incident on the video camera 22 is reflected by a 
half mirror 51 located in the optical path. Then, a lens 52 gathers the light, and 
projects it onto the light input surface of optical fiber 28. 

[0049] 

The light incident on the end of optical fiber 28 is transmitted to a spectrometer 
29 with which the fluorescence wavelength characteristic is measured. Then, 
measured data is input into the computer 30. 

[0050] 

By comparing the input spectral data with a reference fluorescence spectrum, the 
computer 30 determines whether or not bacteria, such as Helicobacter pylori, are 
present in an organism's tissue. In other words, in the case where bacteria, such 
as Helicobacter pylori, exist in organism's tissues, the wavelength characteristic 
of fluorescence changes. The existence of bacteria can therefore be determined. 

[0051] 
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Moreover, the light passing through the half mirror 51 is incident on the dichroic 
mirror 53 which has the characteristic of reflecting the red wavelength 
fluorescence and transmitting green fluorescence. The light passing through this 
dichroic mirror 53 is received by the first ICCD (an image intensifier with CCD), 
and the light reflected by the dichroic mirror 53 is further reflected by a mirror 55, 
and then received by the second ICCD 56. 

[0052] 

The image signals photoelectrical^ converted by the first and second ICCDs, 54 
and 56, are input into a CCU 25 and processed. Then, a fluorescence image is 
displayed on the TV monitor 27 through the image processor 26. 

[0053] 

When the computer 30 determines that bacteria exist in accordance with the 
analysis of spectroscopic data from the spectrometer 29, a motor 36 is rotated to 
set the filter 34C on the optical path and the ultraviolet light for sterilization is 
introduced through the light guide 9 of the endoscope 7. By irradiating the 
bacteria with ultraviolet light, the bacteria in the body cavity are eliminated. 

[0054] 

Next, the operation of this fluorescence observation endoscope apparatus 21 will 
be explained. When observing a normal endoscope image, the normal 
observation is indicated by a selection switch (not illustrated) so that the 
computer 30 sets the filter 34A on the optical path by rotating the motor 36 in 
accordance with the rotating position signal from the rotary encoder 37. 

[0055] 

In this case, the computer 30 sets the analog switch 38 in the off condition. In this 
condition, the computer 30 does not receive the output from the light leaking 
detector 13. 



14 



[0056] 

(Also, in this case) The light from the HID lamp 2 passes through filter 34A in the 
rotatable filter (assembly) 35 which is positioned in the optical path and becomes 
white light This white light irradiates an area in a body cavity to be examined 
such as the stomach wall 40. 

[0057] 

The reflected light is transmitted by the image guide 43 and formed into an image 
on CCD 47 of the external video camera 22. In this case, the movable mirror 46 
in the external video camera 22 is arranged at the position shown as the solid 
line in Fig. 3 and the light incident on the external video camera 22 is received by 
the CCD 47. 

[0058] 

The image signal of this CCD 47 is input into a CCU 24, which generates a 
normal endoscope image. Then the TV monitor 27 displays the endoscope 
image via the image processor 26. 

[0059] 

On the other hand, during fluorescence observation, by selecting fluorescence 
observation by a switch (not illustrated), the computer 30 rotates (the shaft of) the 
motor 36 and sets the filter 34B into the optical path in accordance with the 
rotation position signal of the rotary encoder 37. 

[0060] 

Moreover, in this case, the computer 30 closes the analog switch 38. 
Furthermore, when the output of the light leaking detector 13 becomes "H (high)", 
the computer 30 is in the condition to receive this as an interrupt signal. 

[0061] 
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When the filter 34B is arranged in the optical path, the light from the HID lamp 2 
becomes excitation light after being transmitted through the filter 34B. This 
excitation light is used to irradiate an area in a body cavity to be examined via the 
light guide 9 of the endoscope 7. 

[0062] 

The fluorescence, generated from tissues of examined area, is formed into an 
image by the image guide 43 and the external video camera 22. In this case, in 
the external video camera 22, the movable mirror 46 is moved into the position 
shown by the dotted line. The fluorescence is detected by two ICCDs 54 and 56 
for observing a red and green fluorescence, for example, and an image is 
generated by the CCU 25. 

[0063] 

Furthermore, after the image processor 26 performs the process of weighting, 
line compensation, finite difference, etc. on each image, the TV monitor 27 
displays the image in which diseased and normal areas are distinguished in 
pseudo-color. During the fluorescence observation, the optical fiber 28 receives 
a part of fluorescence light, and the spectrometer 29 measures the fluorescence 
wavelength characteristic. 

[0064] 

The computer 30 analyzes this spectroscopic data in order to determine whether 
the bacteria exist or not. When the computer 30 determines that bacteria exist, 
the filter 34C in the rotatable filter (assembly) 35 is set in the optical path. In 
such a case, the bacteria will be eliminated by the ultraviolet light for killing 
bacteria projected into the light guide 9. 

[0065] 

When the time required for killing bacteria has elapsed, the computer 30 will 
rotate (the shaft of the) the motor 36 again to position the filter 34B in the optical 



path and which is again the condition under which a fluorescence image may be 
observed. 

[0066] 

At the time of fluorescence observation, the system is in the condition to detect 
light leakage. When a condition occurs that result in leaking of light due to 
cracking of the filter 34B, the LED 18 emits light in a similar manner to the first 
embodiment and it alerts the operator. When the light leak is detected, the 
computer 30 receives an interrupt signal indicating the light leakage. Then, the 
computer 30 notifies the operator by displaying the fact that the filter is leaking on 
the screen of the TV monitor 27 via the image processor 26. 

[0067] 

Since the diagnosis is performed while observing the TV monitor, by displaying 
the leakage on the screen, the operator will know immediately when there is a 
light leak. 

[0068] 

According to the first modification, the following effect can be obtained. From the 
spectroscopic characteristic data obtained during the fluorescence observation, 
the apparatus can determine whether bacteria exist or not, and it can kill the 
bacteria when the bacteria's existence is determined. Moreover, a similar effect 
can be obtained as in the first embodiment, and the light leak can be detected 
and displayed on the TV monitor. Thus, the operator will be notified of the fact 
that the light leak occurred. 

[0069] 

Next, a second modification of the first embodiment will be explained with 
reference to Fig. 6 to Fig. 8. Fig. 6 illustrates an endoscope apparatus with a 
second modification to the first embodiment. Fig. 7 illustrates the component of 
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the rotatable filter (assembly). Fig. 8 illustrates the transmission characteristics 
of the filter attached to the rotatable filter (assembly). 

[0070] 

As shown in Fig. 6, the endoscope apparatus 61 comprises: 
an endoscope 7; 

a light source apparatus 62 for supplying illumination light to a light guide 7 of the 
endoscope 7 for normal observation; 

a light source 64, as an example of the second modification, with the function to 
supply excitation light to an optical fiber 63 inserted through the channel 39 of the 
endoscope 7; and 

a computer 30 to analyze the spectroscopic data of a spectrometer 29. 
[0071] 

The white light generated by a lamp 65 from the light source apparatus 62 is 
supplied to a light guide 9 of the endoscope 7 through a condenser lens 66 and 
irradiates an area to be examined in such as the stomach wall 40. In this 
condition, normal observation through the ocular 44 can occur with the naked 
eyes. 

[0072] 

On the other hand, the light source 64, which is an example of the second 
modification, can also be used as an excitation light source for fluorescence 
observation similar to (the lamp of) the first modification, and can also used as an 
excitation light source to detect the presence of bacteria such as Helicobacter 
pylori. In addition, it has a further function to generate ultraviolet light to kill 
bacteria when the bacteria are detected. 

[0073] 

In this light source apparatus 64,a mercury lamp 2' is used as the HID lamp 2 of 
the light source 23 in Fig. 3, and a rotatable filter (assembly) 35' having two filters 
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34B and 34B, shown in Fig. 7, is provided instead of the rotatable filter 
(assembly) 35 having filters 34A, 34B, 34C. 

[0074] 

A dichroic mirror 68 is positioned in the optical path between the band-pass filter 
12 and a condenser lens 6. This dichroic mirror 68 has the characteristic that it 
reflects the light of fluorescence wavelength band and transmit the other light of a 
shorter wavelength such as excitation light. By reflecting the fluorescence light 
guided by the optical fiber 63, the dichroic mirror 68 directs this light to the 
spectrometer 29 from which spectroscopic data can then be obtained. 

[0075] 

Fig. 8 illustrates characteristics of filters 34B and 34C attached on the rotatable 
filter (assembly) 35'. As shown in Fig. 8, the filter 34B transmits light having a 
wavelength of 400 - 450nm and the other filter 34C transmits light having a 
wavelength of 300 - 450nm. The other components are the same as that of the 
first modification and the same symbols are utilized for the same components 
and the explanation of these will be omitted. 

[0076] 

Next, the operation of the endoscope apparatus 61 provided with the second 
modification will be explained. In order to perform a normal endoscope 
observation, the observation under white light can be performed with the 
illumination light from the light source 62. 

[0077] 

When the existence of bacteria such as Helicobacter pylori is to be checked, an 
optical fiber 63 is inserted through the channel 39 of the endoscope 7, and the 
handle side of the optical fiber 63 is connected to the light source apparatus 64 
as shown in Fig. 6. The spectrometer 29 is then in the condition to receive 
fluorescence. 
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[0078] 

In addition, the system is set to operate such that the illumination light from the 
light source apparatus 62 is not supplied to the light guide 9, and the light from 
the light source apparatus 64 is supplied to the optical fiber 63. In this case, the 
computer 30 positions the filter 34B of the rotatable filter (assembly) 35' in the 
optical path. The computer 30 also sets the analog switch 38 into the closed 
position so that the LED 18 will emit light if the light leaking detector 13 detects a 
light leak. 

[0079] 

The light generated from the mercury lamp 2' is transmitted through the heat 
blocking filter 4 and further transmitted through the filter 34B of the rotatable filter 
(assembly) 35' and becomes the light of a specific wavelength band. This light 
passing through the dichroic mirror 68 and the condenser lens 6 is incident onto 
the end surface of the optical fiber 63 and irradiates an area into a body cavity to 
be examined such as the stomach wall 40 so as to generate fluorescence. 

[0080] 

More specifically, by transmitting the light incident on the rotatable filter 
(assembly) 35' through the filter 34B, a light of 400 - 450nm irradiates the body 
cavity and fluorescence is generated. 

[0081] 

A part of fluorescence is incident on the optical fiber 63 and, through the 
condenser lens 6 and the dichroic mirror 68, is subsequently incident on the 
spectrometer 29 in which spectroscopy is performed. The light spectrum is 
obtained by photoelectrically converting the light with a photo-detector (not 
illustrated) and inputting (the resulting signal) into the computer 30. 



[0082] 



The computer 30 analyzes any variations in the fluorescence wavelength 
characteristic and determines whether bacteria are present or not. If the bacteria 
are present, the aforementioned rotatable filter (assembly) 35' is rotated via the 
motor 36 and the filter 34B is positioned in the optical path instead of the filter 
34C. 

[0083] 

By arranging the filter 34C in the optical path, the bacteria can be killed by 
irradiating the body cavity with ultraviolet light from 300 - 450nm. When 
according to the analyzed the standard time required for killing bacteria has 
elapsed, the computer 30 rotates the filter (assembly) 35' via the motor 36 and 
the filter 34B is positioned in the optical path instead of the filter 34C. 

[0084] 

According to the data input in to the computer 30 via the spectrometer 29, the 
presence of bacteria is checked for again. By performing the similar process until 
no bacteria are detected, the elimination of bacteria can be reliably performed. 
Other operations are the same as that of the first embodiment. 

[0085] 

The second modification has the following effects. Since the analysis for 
determining the presence of bacteria and the killing of bacteria can be performed 
consecutively by the blue light, effective bacteria sterilization can be performed. 

[0086] 

In addition, the light source apparatus 64 of the second modification can be used 
as the excitation light source for fluorescence observation when the light guide of 
the endoscope 7 is connected to this light source apparatus 64. In this case, it is 
necessary to use the video camera 22 attached to the ocular part 33 of the 
endoscope 7 for recording fluorescence images. 
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[0087] 

In the second modification, by rotating the rotatable filter (assembly) 35' and 
switching between the filters 34B and 34C, the light for killing bacteria is 
provided. However, it is possible to structure the system such that the laser light 
from a laser light source is used as the excitation light as shown in Fig. 9 and the 
ultraviolet light (from a HID lamp) for to kill bacteria is used when the bacteria is 
detected. 

[0088] 

In a light source apparatus 71 in Fig. 9, after a part of the laser light is reflected 
by a half mirror 74, the remaining light from a laser 72 is projected onto one end 
of an optical fiber 73, inserted through the channel 39 of the endoscope 7. The 
area to be examined, such as the stomach wall 40, is irradiated then from the 
other end of the optical fiber 73. As a laser light source to generate blue laser 
light, a N 2 laser, a He Cd laser, etc. can be employed. 

[0089] 

The fluorescence emitted from the organism's tissue of stomach wall 40, which is 
excited by this laser light, is detected by this optical fiber 73, and a part of light 
transmitted by the optical fiber 73 is projected through a half mirror 74 and 
incident onto the spectrometer 29. Spectroscopic data measured by the 
spectrometer 29 is transmitted to a computer 30. The apparatus then determines 
the presence of bacteria such as Helicobacter pylori by the analysis of the data. 

[0090] 

When bacteria is determined to be present, the computer 30 controls a shutter 75 
to open on the optical path of mercury lamp 2' so that the ultraviolet light is 
gathered by a condenser lens 6 and supplied to one end of the optical fiber 76. 

[0091] 
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Similar to the optical fiber 73, the optical fiber 76 is inserted through the channel 
39 of the endoscope 7 and the bacteria are killed by irradiating the organism's 
tissues, such as stomach wall 40, with ultraviolet light. 

[0092] 

Next, operations will be explained. The blue light is generated from the laser 72 
and guided to the optical fiber 73 via the half mirror 74. This optical fiber 73 is 
inserted through the channel 39 of the endoscope 7 so as to irradiate the 
organism's tissue with blue light. 

[0093] 

At this time, when bacteria such as Helicobacter pylori exists in the organism's 
tissue, the characteristic of fluorescence wavelength will be different [from the 
normal characteristic]. Then this fluorescence is detected via the optical fiber 73. 
The presence of bacteria can be determined by using the computer 30 to 
compare the spectrum of the fluorescence that is detected using the 
spectrometer 29 with a standard fluorescence spectrum. 

[0094] 

If the computer 30 determines the presence of bacteria, in order to perform 
sterilization, it opens the shutter 75 arranged in the optical path of the mercury 
lamp 2', which functions as a sterilization lamp. The shutter 75 is located across 
from the optical fiber 76. The ultraviolet light from the sterilization lamp is used to 
irradiate the organism's tissue to kill bacteria. 

[0095] 

With this light source apparatus 71 , bacteria such as Helicobacter pylori can be 
detected and the sterilization lamp is used only when the bacteria is present so 
that the bacteria can be eliminated with minimum impact on normal tissues. 

[0096] 
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(Second embodiment) 

The second embodiment of this invention will be explained with reference to Fig. 
1 0 and Fig. 1 1 . Fig. 1 0 illustrates the component of a light source apparatus of 
the second embodiment. Fig. 1 1 illustrates the component of an indicator. 

[0097] 

As shown in Fig. 10, in a light source apparatus 81 of the second embodiment of 
this invention, one end of a second optical fiber 82 is located in the optical path 
immediately after a HID lamp 2. The light incident on this end is transmitted to 
the other end, and the light emitted from the other end is detected by a second 
photo-detector 83. In other words, the illumination light from the HID lamp 2, 
being used as a light source, is projected onto the second photo-detector 83 by 
the second optical fiber 82. This second photo-detector 83 detects the light 
intensity (quantity of light) of the illumination light. 

[0098] 

Similar to the first embodiment, one end of an optical fiber 12 is arranged right 
after the band pass filter 5. The light incident onto the optical fiber 12 is 
transmitted to the other end, and the light emitted from the other end is detected 
by the first photo-detector 15. 

[0099] 

After the first and second amplifiers 84 and 85 amplify each output from the first 
and second photo-detectors 15 and 83 respectively, each output of the first and 
second amplifiers 84 and 85 are input into the differential amplifier 86. Amplifier 
86 generates a difference signal from the signals of the aforementioned first and 
second amplifiers 84 and 85. 

[0100] 

Moreover, the output of the second amplifier 85 is input into the third amplifier 87 
for further amplification. The output signals from the aforementioned differential 
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amplifier 86 and the third amplifier 86 are respectively input into the first and 
second A/D converters 88 and 89 by which analog signals are converted to 
digital signals. The digital signals are respectively input into the first and second 
indicators 91 A and 91 B which comprises a display part 90 and each signal input 
into the first and second indicators 91A and 91 B is displayed in stepwise manner. 

[0101] 

Fig. 1 1 illustrates the structure of a first indicator 91 A and in which five LEDs of 
two types, green and red, are arranged and the green and red areas are 
respectively divided. 

[0102] 

Each LED signal terminal is connected to a digital output terminal in the 
aforementioned A/D converters 88 and 89. The aforementioned LEDs 
sequentially emit light depending on a level of digital signal. 

[0103] 

For example, the bottom LED in Fig. 11 indicates the signal level which is the 
lowest order bit. The top LED indicates the signal level which is the highest order 
bit. Thus, as the level of digital signal input into the first indicator 91 A increases, 
LEDs are sequentially illuminated from bottom to top. In addition, a second 
indicator 91 B is similarly structured. 

[0104] 

In this case, the numbers and colors of LEDs are not limited to that which was 
explained by this embodiment. Next, the operation of this embodiment will be 
explained. 

[0105] 

The light from the HID lamp 2 is detected by the optical fiber 82 and converted 
into an electrical signal by the photo-detector 83. Furthermore, the light passing 
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through the band pass filter 5 is detected by the optical fiber 12 and converted 
into an electrical signal by photo-detector 16. 

[0106] 

The signals from these photo-detectors 15 and 83 are respectively amplified by 
the amplifier 84 and 85. By obtaining the differential output of the signal 
corresponding to each light intensity using the differential amplifier 86, the 
quantity of the light transmitted by band pass filter 5 can be detected. 

[0107] 

The output of this differential amplifier 86 is converted to a digital signal by the 
A/D converter 88 and the first indicator 91A is illuminated depending the 
aforementioned light quantity. That is, when only the light of a predetermined 
wavelength band is transmitted by the band pass filter 5, the signal difference 
between the amplifier 84 and the amplifier 85 becomes maximum. The 
difference of the signal is reduced as the band pass filter 5 deteriorates or 
cracks. 

[0108] 

By indicating the difference of the signal level using the first indicator 91 A, heat 
effect or degradation of the band pass filter 5 with time can be detected. For 
example, when the band pass filter 5 is operating normally, all of five LEDs 
shown in Fig. 11 emit light. When a change such as a heat effect or a 
degradation with time occurs, these LED lights in Fig. 1 1 are sequentially turned 
off from the top. 

[0109] 

If the deterioration becomes worse to the point that exchange is required, the 
green LED light on the upper side goes off and the only red LED light on the 
lower side remain on. By noticing this condition, the operator can know the band 
pass filter 5 should be exchanged. 



[0110] 

On the other hand, the signal output from the photo-detector 83 is amplified by 
the amplifiers 85 and 87, and then converted into a digital signal by the A/D 
converter 89. The lights of the second indicator 91 B come on in accordance with 
this output. 

[0111] 

The value of this digital signal should correspond to the quantity of light from the 
HID lamp 2. In other words, depending on the light intensity of the HID lamp 2, 
LED lights are sequentially turned on so that the output deterioration over the life 
span of the HID lamp 2 can be detected. 

[0112] 

Therefore, this embodiment has the following effects. In addition to the effect of 
the first embodiment, this embodiment will quickly alert [the operator] of the 
deterioration of fluorescence image due to deterioration of the HID lamp 2 output 
after long use. 

[0113] 

Furthermore, the time to exchange the band pass filter 5 and the aging of the 
HID lamp can be more precisely known since the indicators 91 A and 91 B 
indicate the output deterioration in a stepwise fashion. 

[0114] 

In addition, the following structure may be employed. A heat blocking filter 4 is 
placed between the HID lamp 2 and the second optical fiber 82 in Fig. 10 so that 
the second optical fiber 82 detects the light passing through the heat blocking 
filter 4, and the optical fiber 12 detects the light transmitted by the band pass filter 
5. 
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[0115] 

Moreover, for example, the upper end of the optical fiber 12 may be located near 
the center of the optical path in Fig. 1 . However, the fiber end may be stretched 
to cover the diameter of the optical path and detect all of the light incident on the 
optical fiber 12. A means to move this optical fiber 12 in a perpendicular 
direction (to the paper surface) can also be provided. 



[0116] 

Thus a means for detecting transmitted light is formed although only a small part 
of the optical path is occupied. A means to scan the entire region of the optical 
path with the optical fiber 12 is provided. When the characteristics of the 
transmitted light changes due to the deterioration of any part of the region of the 
band pass filter 5 in the optical path, the optical fiber 12 detects the leaked light 
(or deteriorated light) and a sample is projected onto the photo-detector 1 5. A 
change in the characteristic of the band pass filter 5 can therefore be detected 
more accurately. 



[0117] 

Furthermore, embodiments comprised by partially combining some components 
of the embodiments described above belong to this invention. 
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[0118] [Appended Claims] 

1 . A light source apparatus which is characterized by having: 

a light source means for generating illumination light in a wide band; 

a band limiting filter means for restricting a wavelength band of the illumination 

light output from the aforementioned light source means; and 

a transmitted-light detecting means for detecting the illumination light transmitted 

through the aforementioned band limiting filter means. 

[0119] 

2. A light source apparatus which is characterized by having: 

a light source means for generating illumination light in a wide band; 

a band limiting filter means for restricting the wavelength band of the illumination 

light output from the aforementioned light source means; 

a transmitted-light detecting means for detecting the illumination light transmitted 

through the aforementioned band limiting filter means; and 

a transmitted characteristic detecting means for detecting a variation in the 

transmission characteristic of the aforementioned band limiting filter means 

corresponding the output from the aforementioned transmitted-light detecting 

means. 

[0120] 

3. The light source apparatus in (Appended Claim) 2 with the aforementioned 
transmitted-light detecting means which detects light in the non-transmitting 
range of the aforementioned band limiting filter means. 

4. The light source apparatus in (Appended Claim) 3 with the aforementioned 
transmitted-light detecting means which has a second filter means that transmits 
at least one band of the bands in the non-transmitting range (of the first filter). 

5. The light source apparatus in (Appended Claim) 2 further comprises a display 
means for displaying a change in the light transmission characteristic of the 
aforementioned band limiting filter means in accordance with the output from the 
aforementioned transmission characteristic detecting means. 
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[0121] 

6. A light source apparatus which is characterized by having: 

a light source means for generating illumination light in a wide band; 

a light source photo-detecting means for detecting the light intensity of the 

illumination light generated from the aforementioned light source means; 

a band limiting filter means for restricting the wavelength band of the 

aforementioned illumination light output from the aforementioned light source 

means; 

a transmitted-light detecting means for detecting the light intensity of the 
illumination light passing through the aforementioned band limiting filter means; 
and a transmission characteristic detecting mean for detecting a change in the 
transmission characteristic of the aforementioned band limiting filter means in 
accordance with the output of the aforementioned light source photo-detecting 
means and the aforementioned transmitted-light detecting means. 

[0122] 

7. The light source apparatus in (Appended Claim) 6 with the aforementioned 
transmission characteristic detecting means which has a comparison means for 
comparing the output signals between the aforementioned light source photo- 
detecting means (translator's note: in the original patent, "the aforementioned 
transmitted-light detecting means" was used, however, this appears to be an 
error.) and the aforementioned transmitted-light detecting means. 

8. The light source apparatus in (Appended Claims) 6 and 7 provided with a 
display means which displays a change in the transmission characteristic of the 
aforementioned band limiting filter means in accordance with the output signal of 
the aforementioned transmitted-light detecting means. 

9. The light source apparatus in (Appended Claim) 8 with the aforementioned 
display means which displays a change in the transmission characteristic of the 
aforementioned band limiting filter means in incremental steps. 



[0123] 

10. The light source apparatus in (Appended Claim) 6 with the aforementioned 
light-source condition display means which displays a change in the light 
intensity of the illumination light generated by the aforementioned light source 
means in accordance with the output signal of the aforementioned light source 
photo-detecting means. 

[0124] 

1 1 . The light source apparatus in (Appended Claim) 10 with the aforementioned 
transmission characteristic detecting means which displays a change in the light 
intensity of the illumination light generated by the aforementioned light source 
means. 

12. The light source apparatus in (Appended Claim) 2 with the aforementioned 
transmitted light detecting means which has a scanning means to cover all 
regions of the optical path of the aforementioned band limiting filter means 
positioned in the optical path of the aforementioned light source means. 

[0125] 

13. A light source apparatus for fluorescence observation using an endoscope, 
which consists: a combination of a white light emitting the high-pressure metal 
vapor discharge lamp, and a band pass filter that transmits blue light for exciting 
fluorescence intissue, comprising: 

a first photo-detecting means for detecting light other than the blue light that is 
transmitted through the aforementioned band pass filter; 
a comparator for comparing the output of the first photo-detector [with a 
previously determined fixed value]; 

a first display means for notifying the operator when the output of the first photo- 
detecting means is higher or lower the aforementioned existing fixed value. 

[0126] 
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14. The light source apparatus for fluorescence observation in (Appended 
Claim) 13 provided with: 

a second detecting means which detects the white light of the aforementioned 
high-pressure metal vapor discharge lamp, and a comparison means which 
obtains the ratio or difference of the output of the aforementioned first detecting 
means and the output of the aforementioned second detecting means, and 
a second display means which displays the output of the aforementioned 
comparison means in addition to the aforementioned first display means. 

15. The light source apparatus for fluorescence observation iri13 in which the 
aforementioned display apparatus is an indicator having multiple LEDs arranged 
in a linear fashion. 

[0127] 

16. A fluorescence diagnosis treatment apparatus comprising: 
a light source for generating a ultraviolet light; 

a light source for generating a blue light; 

a optical fiber for introducing the aforementioned light into a body cavity through 
an endoscope; 

a spectrometer (analysis means) for detecting the existence of bacteria such as 

helicobacter pylori by analyzing and decomposing the spectrum of the 

fluorescence generated by the aforementioned blue light, and 

a shutter means for limiting the irradiation of the body cavity with the 

aforementioned ultraviolet light to the time when bacteria are suspected to be 

present. 

[0128] 

(The Background of Appended Claims 16-21) 

In the case where helicobacter pylori bacteria are present, the stomach is prone 
to developing ulcers and there is a high possibility that these ulcers may become 
cancerous. A method using medicine to kill helicobacter pylori is known; 
however, the medicine has to be taken continuously. 
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(The Objective of Appended Claims 16-21) 

The object of this invention is to provide a fluorescence diagnosis and treatment 
apparatus capable of detecting the existence of bacteria, such as helicobacter 
pylori, and (treating by) irradiating with ultraviolet light only when the bacteria are 
present so as to minimize the effect [of the radiation] on normal tissue. 
(Effect of Appended Claims 16-21) 

The effect on normal tissue can be minimized and the bacteria can be eliminated 
by detecting the existence of bacteria, such as helicobacter pylori, and irradiating 
(the body cavity with) ultraviolet light only when the bacteria are present. 

[0129] 

17. The fluorescence diagnosis and treatment apparatus in (Appended Claim) 
16 with a light source for generating the aforementioned ultraviolet light that is a 
high pressure metal vapor discharge lamp. 

18. The fluorescence diagnosis treatment apparatus in (Appended Claim) 16 
which can switch between the aforementioned ultraviolet light and blue light by 
switching several filters. 

[0130] 

19. A fluorescence diagnosis and treatment apparatus which comprises: 
a light source for generating the ultraviolet light; 

a light source for generating the blue light; 

an optical fiber for introducing the aforementioned ultraviolet and blue light into 
body cavity; 

a spectrometer (analysis means) for analyzing the spectrum of the fluorescence 
generated by the aforementioned blue light irradiating the organism; 
a control means which allows the irradiation of the body cavity with the 
aforementioned ultraviolet light when the presence of bacteria such as 
helicobacter pylori is determined according to the aforementioned spectrum. 

[0131] 
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20. The fluorescence diagnosis and treatment apparatus in (Appended Claim) 
19 in which the aforementioned optical fiber is a light guide of the endoscope, 

21 . The fluorescence diagnosis and treatment apparatus in (Appended Claim) 
19 in which the aforementioned optical fiber is inserted through a channel of the 
endoscope. 

22. The fluorescence diagnosis and treatment apparatus in (Appended Claim) 
19 in which the aforementioned control means is a computer. m 

[0132] 

[Effect of Invention] 

According to this invention as described above, a light source apparatus is 
provided with: 

a light source means for generating illumination light in a wide band; 

a band limiting filter means for restricting the wavelength band of the illumination 

light output from the aforementioned light source means; 

a transmitted light detecting means for detecting the illumination light transmitted 

through the aforementioned band limiting filter means; 

a transmission characteristic detecting means for detecting a change in the 

transmission characteristic of the aforementioned band limiting filter means in 

accordance with the output of the aforementioned transmitted light detecting 

means. 

Therefore, it can detect a change in the transmission characteristic of the band- 
limited illumination light which is transmitted through the aforementioned band 
limiting filter means. By exchanging the band limiting filter means when the light 
leak is detected, the supply of band-limited illumination light suitable for a 
diagnosis can be always ensured. 



[Brief Explanation of Drawings] 
[Fig- 1] 

Fig. 1 shows the structure of a light source apparatus of the first embodiment of 
this invention. 

[Fig. 2] 

Fig. 2 is a graph showing the transmission characteristics of filters, etc. 
[Fig. 3] 

Fig. 3 shows the block diagram of a fluorescence observation endoscope 
apparatus containing the first modification of the first embodiment. 

[Fig. 4] 

Fig. 4 is the front view diagram showing the structure of a rotatable filter 
(assembly). 

[Fig- 5] 

Fig. 5 is a diagram showing the wavelength characteristic of each filter attached 
to the rotatable filter (assembly). 

[Fig. 6] 

Fig. 6 is the block diagram of an endoscope apparatus containing the second 
modification of the first embodiment. 

[Fig. 7] 

Fig. 7 is a front view of the rotatable filter (assembly). 
[Fig. 8] 

Fig. 8 is a diagram showing the transmission characteristics of filters attached to 
the rotatable filter (assembly) of Fig. 7. 
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[Fig. 9] 

Fig. 9 shows the structure of a light source apparatus that has the function to kill 
bacteria. 

[Fig. 10] 

Fig. 10 shows a second embodiment of the structure of a light source apparatus 
(with the same function). 

[Fig. 11] 

Fig. 1 1 shows the structure of an (LED) indicator. 

[Explanation of Symbols] 

1. light source apparatus 

2. HID lamp 

3. power source 

4. heat blocking filter 

5. first band-pass filter 

6. condenser lens 

7. endoscope 

8. light guide connector 

9. light guide 

1 1 . transmitted light observation means 

12. optical fiber 

13. leaked light detector 

14. second band-pass filter 

15. photo-detector 

16. comparator 

17. variable resistor 

18. LED 

21. fluorescence observation endoscope apparatus 

22. video camera 
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28. optical fiber 

29. spectrometer 

30. computer 
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[translation of Japanese text in Figure 11] 
top 3: green 
bottom 2: red 
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Ito, Susumu 
(57)[SUMMARY] 



[SRS] [SUBJECT] 

/<.y \?;<?,y ^ ;v#\z.& -S^rfcjSc The light source device which can secure 

W%£titc$.M£k?\-(Dyttfmti supply of the band-limited illumination light 

HI few ^Sr^&iT't, ^HrK:i6 suitable for a diagnosis is offered. It can 

LfcflftfftJ PS * *ifclS9!*©# detect that light other than that restricted by the 

5 3taK3HI$:«# band-pass filter has leaked. 



H I D7^:/2 j&»P>tf)j£*!?J£© 

«fc 9 , £*U 
I§1 K^*:7^a^ 5 CD 



[SOLUTION] 

That partial light is detected by the optical fibre 
12 arranged in the optical path which 
transmitted the first band-pass filter 5 band- 
limited in order to use the wide range light from 
the HID lamp 2 as excitation light. 
A light-guide is performed to a photodetector 15 
through the 2nd band-pass filter 14 set to the 
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ffii&WIk&titctili-fkl&i&b liH permeation band different from the wavelength 

2 band where the first band-pass filter 5 was 

(D^y Y'^yjtVZ l 4 band-limited. 

X 1 5 fc3*jfc$*u r. The detecting signal of this photodetector 15 is 

(Dyt^kiH^s 1 5 (D^mia^tit compared by the comparator 16 with the 

1 6 (d J; 9 mmmizm V r reference-voltage value Vr. 

kXMtZtly mi<V'^ K'<* When the first band-pass filter 5 will be in the 

7 SjtfSWMfUTiUift condition of being degraded etc., leaking and 

£ril"t~#til i: ft o fc^-£i::t£3fc passing through light, the level of the detecting 

KWH* 1 5 OttWfll-^© ^/V' signal of photodetector 15 exceeds the 

figipftHifilfV r SrlSxiT L E reference-voltage value Vr, and makes LED18 

D 1 8 &f£#tc# emit light, and this notifies the operator. 




[translation of Japanese text in Selection Diagram] 
refer to EXPLANATION OF DRAWINGS 



imwm*<Dmm] [claims] 



IB!** 1 1 [CLAIM 1] 

fcffi&<Df&$Myt$:§&£.ir Z>ftM- A light source device with light-source means to 

t . generate a wide range illumination light, band- 

ftl&ftM^WLfr S> ttJ^J & ix5 SB limiting filter means to limit the wavelength band 
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W3t^Sfi?gr«S:S!llfi1"5^^c of the illumination light output from above- 

r&JPJi7 4 ^-Wl t ^ mentioned light-source means, transmitted-light 

flfr!B*IW£fWRR7 ■< detection means to detect the illumination light 

oii't"5S§^3t?r^[±j - t"5»iSi§3fe which transmits above-mentioned band-limiting 

tiklii^gkb^ filter means, permeation characteristic 

tti^M^yt^m^^<Dlii^il,Z!t- detection means to detect variation condition of 

CTMfE^^ffrJPS^-r/v^^lS: the transparency characteristic of above- 

<03fe2iB#tt©£fl2lfcllte&&ttl mentioned band-limiting filter means depending 

"£"5i!ii©#l£$&fcfcS^fi t on the output of above-mentioned transmitted- 

£ Jr'dLfCw t &%fWLk'T2>yt light detection means, these were comprised. - 

imn<DmmtemM] [detailed description of invention] 

[0 0 0 1] [0001] 



[fSIBWJR-f 5SEfi?#!J] [TECHNICAL FIELD] 

^^^ft^^H^^CD^^K)^ This invention relates to a light source device 

H^{£{£#! £ti5BS^3t£riS§£. which generates the illumination light used for 

~fZ>ytM$iW.iz.%M'fZ> 0 the optical observation of fluorescence etc. 

[0 0 0 2] [0002] 



[^*©Sf] [PRIOR ART] 

j£e^ faW^teMMffift^lkTl In recent years, an endoscope is widely used in 

XHffi^^"C/£<^V^ti5«t the medical field and the field for industry. By 

0 t£ -o fc 0 ^.(DftffiMt&ytW-. illuminating an inspection location etc. with the 

''SzM.^z. «£ <9 LfcBS^?fe"C^ illumination light generated by a light source 

3lt &3{i^ £r ^ "t" 5 £ <h Id <£ device, with this endoscope it can be observed 

<9, ft^mzmmx-ZZkoK optically. 

[0 0 0 3] [0003] 
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1£fc s F^ISM^r^V^T^TtS^ Moreover, when using an endoscope for 

'T&Wi'u'lzh. ^^H^ffiftflS fluorescent observing, the fluorescent light 

^fid 5 fflV N feti5o ^(OljtJfcty] source device for observation is used. 

t &\z.tf%t$l¥-3 — 97 As a prior art example, for example, there is 

4 3 9 ^-fcfo&o unexamined Japanese patent No. 3-97439. 

[0 0 0 4] [0004] 

¥f\Zi&yt%l&X*fe* ^3fe©3S(S Because especially fluorescent strength is very 

{i^Sf^/J N £ V^(D"C, small during fluorescent observation, in general, 

<0%&ik%ffl&^WtM\z.*M£ providing a band-limiting filter (band-pass filter) 

tbftV N <£ 5 \^%WMW\^^^$M to the light source device so that incidence of 

fill 7 -f f\*$ (;<y \?s<?s7 j ;v the light other than fluorescent may not occur 

9 ) 3rlxtf 5li ^xWl^tT towards the fluorescent observation means side 

t>tiZ> 0 is used. 

[0 0 0 5] [0005] 



i] 



XfcmftZm^'fZtctb, fife 



[PROBLEM ADDRESSED] 

Conventionally, in order to observe an intra- 
corporeal region perendoscopically using 
fluorescence, the light of short-wave length, for 
example, ultra-violet ray, and a blue glow are 
irradiated among the lights generated from a 
white-light lamp, and the fluorescent image is 
observed. 



[0 0 0 6] 

fe3fe^ ^^e>fi&*«0*Sr 



[0006] 

In such an apparatus, in order to extract the 
light beside short-wave length from a white-light 
lamp, a band-pass filter is used. 

In the apparatus using such a band-pass 
filter, the crack by the influence of the heat from 
the white-light lamp, and since light other than 
short-wave length might leak and come out over 
time, there was a case where trouble was 
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tt-nyttmtiltiZtctb, caused to the fluorescent observation. 



[0 00 7] [0007] 

t^U %fffll¥-3 — 9 7 4 3 9 However, in unexamined Japanese patent No. 
■%X~l*Z tf>,&(;:o^-t{5j£Mfig: 3-97439, this issue was not considered at all. 



[0 0 0 8] 

s<> V'<*7 4 ;V*\z 

t, »ffK:XUfcffttflPJR$*i 

[0 0 0 9] 



[0008] 

(Objective of invention) 

This invention was formed in consideration of 
the performed above-mentioned issue. It 
enables it to detect that light other than the 
band-limited wavelength by the band-pass filter 
leaked. 

It aims at offering the light source device 
which can secure supply of the band-limited 
illumination light suitable for a diagnosis. 

[0009] 



Mi, m&ytm^fkfrhmfi 

1"31irtf1WR7-f/u*Mi, 

wimftt&m r 7 /v * m *a 

©05 fctiTj \z& C T ttGff«M PS 

Mi, <H8:tt<5^iKJ;tK 
MIE^«*iJPS7 -f M&3 



[SOLUTION OF THE INVENTION] 

Light-source means to generate a. wide range 
illumination light, and band-limiting filter means 
to limit the wavelength band of the illumination 
light output from above-mentioned light-source 
means, Transmitted-light detection means to 
detect the illumination light which transmits 
above-mentioned band-limiting filter means, 
and permeation characteristic detection means 
to detect variation condition of the transparency 
characteristic of above-mentioned band-limiting 
filter means depending on the output of above- 
mentioned transmitted-light detection means, 
because the variation condition of the 



99/10/29 



8/60 



(C) DERWENT 



JP10-3081 14-A 



^OlKWEMf 



3te5ii4#te<03gfWfct6£tfeliJ"$" transparency characteristic of the band-limited 

5^H 5 T*#5©t*> #?tti£tL illumination light which transmitted above- 

1tWr&\z.itWt&ft\ftk7 << fr9^- mentioned band-limiting filter means by 

©^r^^^i'S w t 9 % ^ providing these is detectable, when detecting, 

m\zMLtcffi®Mm£titzmW by exchange etc. of the band-limiting filter 

Jb<DWi&'$:W&i:%Z> 0 means, supply of the band-limited illumination 

light suitable for a diagnosis is securable. 

[0 0 10] [0010] 



[^m(D%mmm\ [Embodiment] 

SIT, mm^0^LX^m<D Hereafter, the embodiment of this invention is 

MM<DMM : kl&Vfi~$~ -5 o explained with reference to a drawing. 

mi<7)MM(DKm) Ml%.Xf (First embodiment) 

M 2 \<X^W<Dm 1 <DMM<DB Fig. 1 and 2 concerns the first embodiment of 

Mfc&'O, miM%m(Dmi this invention. 

(DMM<nMM<D%:W&Wt<7)M)& Fig. 1 shows the component of the light 

£r^U M 2l%7 j ^^(D'gilit source device of the first embodiment of this 

#t££^-f 0 *MM<DBWite. invention. 

ffife(D^t&£kft-<Dytfrmfoliitc Fig. 2 shows the permeation characteristic of 

:^»U j&ff^g-fc&b-fr the filter. 

S^Bb^riixfc^M^^Trfc This embodiment detects that light other than a 

5„ predetermined band leaked. 

It is the light source device provided with 
function to inform the operator. 

[0 0 1 1 ] [0011] 

HI 1 fc^i" X o lc^$£VM<Dl& 1 As shown in Fig. 1, the light source device 1 for 

<DMM(DBM<DijkytW.&Rl(nyt fluorescent observation of the first embodiment 

M%&\3t 1 teM^t Sr^^^-tirS W} of this invention considers as the light source 

&%&$&%.'f : &%Wkb LT, which generates the excitation light which 

Bi&MM^WiMy Vf2 £rfflv^ generate a fluorescence, and uses the high 

TV^So ^(DmEL4kMM%1&M pressure metal vapour discharge lamp 2. 

yVf (£XT, H I Dy^yt This high pressure metal vapour discharge 

S&fE) 2 teitiJETkig^ J lamp (below and HID lamp and abbreviation) 2 
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?M7 / f Yy^yfs &&rf V is a general term, for a high pressure mercury 

y $ J*7l'7°^(D%£,WX'fo'9 , lamp, a metal halide lamp, or a high pressure 

mM&tmy^-ft t>mZtiX sodium lamp. 

V^So They are called the high-intensity discharge 

lamp. 

10 0 121 [0012] 

rOH I D7 V7 b 2(±1;MIh]SS This HID lamp 2 is lit by supplying a lighting 

3 ti*h&RmM.frW&£f\' ; b Z. power supply from a power supply circuit 3. 

t Id «k <9 % ^i~S 0 ' <7)H I As for the light of this HID lamp 2, the heat cut 

D 7 ^T" 2 ©fttt-t ©SfeKLhK: filter 4 is arranged on that optical path. 

y h 7 -i 4 j&SEtt $ The part for the heat formation by infrared 

ft, feftffiifc&zmi&ftiWO rays is removed. 

[00131 [0013] 

£ feu d coSft^7 y h ~7 a 4 Moreover, in the optical path in front of this heat 

0>fi5#a>3te?&±fcti£}fc£J5bg cut filter 4, the first band-pass filter 5 as a filter 

^ &&&&<D%tztf %W!k~t Z> which transmits only the light of the short-wave 

$ri$,W$i~ : Z>7 4 si'? t LX<D length which excites the fluorescence and to 

% 1 <Ds<> K'<* 7 -y 5 band-limit is arranged. 

Ic©£tiTV^ e za>'<>\*'* The transmitted light of this band-pass filter 5 is 

7*~7 <{ 5 <DW&%\~$. = >"r condensed by the condenser lens 6. 

yfuyX6 j: 0 Htc > Incidence is performed to the end face of the 

rt&8S7 (i3#i) h light-guide connector 8 of an endoscope 7 

134 b*=*jr--??8 (DffiffimA&f (diagram 3 reference). 

[0014] [0014] 

HI 3 (c^i - J:3^7-f h #V K The light by which incidence was performed to 

? 8 OiS®(cA#t^tb7t the end face of the light-guide connector 8 as 

)feli7^ h #>( K 9 <fc "9 65j£ shown in Fig. 3 is transmitted by the light guide 

*W*©*aE*MtfcBB*t $ *k It radiates from that end surface. 

WkMfcyk-^&titzMM&fiihlBL L It is irradiated to the inspection location, such as 

Tl£7C&f§££i±5 0 ^LT, a diseased part. 
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^ <D$kyt%%Lgki~ Z> Z k iz. & The medical agent prescribed for the patient 

t), ^S§P{i^r^5t^(^<t t)^ is excited, and a fluorescence is generated. 

$r"C# 5 =fc o \z, LTV^-So And, it enables it to diagnose an inspection 

location with a fluorescent image by observing 

that fluorescence. 

[0015] [0015] 

^MMftftZtfeoytM^W. 1 "Cfi The first band-pass filter 5 is transmitted in the 

M 1 ^ 7 4 5 £: light source device 1 of this embodiment. 

52iil< N ft!I£t7<£>7-i' Transmitted-light monitoring means 11 to 

K9f-W^£ft5ft^}fc^#J# detect or monitor the optical characteristic of 

tt£tfcfflBfcv>{4E&i"3j5ja3te the light supplied to the light guide 9 of an 

1 1 SMS TV* 5. C endoscope 7 is provided. 

<7>Sifl3feE&#& 1 1 «t 9 In order that this transmitted-light monitoring 

^W$)\z,\'i.W> 1 ?>s<y )*/<x ~7 means 11 may more specifically detect the 

4 >\<$ 5<DM)nyt$:feliiirZ>tz leaked light of the first band-pass filter 5, it 

*{£ J E:tf>3ifi3te&*fctti1~3o detects that transmitted light. 

[0016] [0016] 

#iJxJ4\ %l<D/<> Y/*^7-< For example, the one-end side of an optical 

/\,$ 5 t 3 ^-r ^iM^X 6 <h fibre 12 is arranged in the optical path between 

(Df^fD^t^^^ity r 4 1 2 the first band-pass filter 5 and the condenser 

<0-ttKB!lfciBlIU w<D-»J lens 6. 

H.A^t^tbfcTfe^rfdljffililtci'Sill The light by which incidence was performed to 

U 4&MHH<OAI^L^|ftmA 1 3 this one-end side is transmitted to the other-end 

"CtfcHJI-5 «t ?^LTV5 0 side. 

It is made to detect in the leak optical- 
detection part 13 beside another end. 

[0017] [0017] 

w GDgi&ft^tUSB 1 3 r This transmitted-light detecting part 13 detects 

4 s< 1 2 (DftiJ^&iS;^ ib t±i#t $ ft the light by which the radiation was performed, 

tzyt%W2<D'<>' Y'<*7>( ;i> by the photodetectors 15, such as a 

^14 2r:fr LT0II jifi 7 ^ h ^ photodiode, via the 2nd band-pass filter 14 from 

y( ir— K^ft&ttJSs 1 5 the other-end surface of optical fibre 12. 
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[0 0 18] 

flfcffi^^ttJfctfcgl 6 (DM 

"JEVcc £ T5rgJg£tS 1 7 T'fe 

5o 



[0018] 

The output signal by which the photoelectric 
conversion was performed by this 
photodetector 15 is a comparator 16, for 
example, is input to a non-inverting input 
terminal. 

It compares with the reference-voltage value 
Vr input to the other inverting-input end. 

This reference-voltage value Vr is set up by 
performing the resistance divide of the fixed 
voltage Vcc with a variable resistor 17. 



[0 0 19] 

K (LEDiP&IE) 1 8 



[0019] 

And, when the output signal of a photodetector 
15 becomes more than reference-voltage Vr, 
the inversion of the output of comparator 16 is 
performed. 

The light emitting diode (LED and 
abbreviation) 18 as notification means 
connected to that output end is made to emit 
light, and it is made to notify the operator 
visually. 



[0 0 2 0] 

i2lt HI D7^2©il 

1 IkTffg 2 (Ds<^ hV<* 7 4 As 
%;M7>7b Lt©H ID7^ 

■? 2 \*£\,^&mmzt>tz r> , 

* (Xe7y7*Oi^ Hg7 



[0020] 

Fig. 2 indicates the permeation characteristic 
opposing to the wavelength of the first and 
second band-pass filters 5 and 14 to be a 
strong distribution of the outline opposing to the 
wavelength of the HID lamp 2. 

As shown in Fig. 2, the HID lamp 2 as a light- 
source lamp is performed through a large 
wavelength area. 

Moreover, it has a spectrum distribution (in 
the case of Xe lamp, it has the bright line of 
several high-intensities in Hg lamp and a metal 
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SrfL, ^tUd>tfL % $1©^ halide lamp) of almost uniform strength. 

V hv** 7 -4 >^9 5 IZM&MM On the other hand, the first band-pass filter 5 

(D% s Mfctfti^te 4 0 O n mfr has the light beside short-wave length, and the 

£>4 5 0 nmU i&^X'CDyt^M characteristic which specifically transmits the 

«-*-*W£fctto-CV*5. light near 400 nm to 450 nm. 

[0 0 2 1] [0021] 

— % s 2 (Ds^l/ 7 JJV On the other hand, the permeation band of the 

' 9 1411 f5l <D'<-V K' - ** 7 first band-pass filter 14 is a different band, and 

4)\'9 1 4 <D%£ : il&1$i$ib!i£Mt£ the 2nd band-pass filter 14 makes a long- 

5?i?fcj!cT\ -^O^i^ct 9 (i^iS wavelength side a permeation area from that 

&mzm&ffii$t U band. 

WlCI45 5 0 nmi4^6 0 0n It has the characteristic which more 

m£T*^ft£j§ilii~<5#'l4£:i3 ; specifically transmits the light 550 nm to 600 

oTV^ 0 Nk JS2©'<>K'< nm. 

7*7 4>V9 \ 4itZ<DMMl&M In addition, the 2nd band-pass filter 14 can 

W$.\^W. ( o'TW> 1 (T>y<> Y/<7. be changed in the range which does not restrict 

7 4)^9 5 to this penetrated-wave length area, and does 

P>^V N ^Effl"C^Mt?#5o not overlap with the penetrated-wave length 

region of the first band-pass filter 5. 

[0 0 2 2] [0022] 

Hkl^MMnftZWiCD f£JB Srffc^ Next an effect of this embodiment is explained. 

1~5„ HID7 >7° 2 Id «£ >9 3§ As for the wide range light containing white 

ft £tifc6fe3fc^£-a tf/S^iSSc light which emitted light with the HID lamp 2, the 

<D%\^ S# y h 7 j >\s9 4 heat ray wire of the infrared-light is blocked with 

«fc "9 faMb<OH!M.&1t ybZtl the heat cut filter 4. 
5 0 

[0 0 2 3] [0023] 

35 Id* %:<D%ft.% \ <D/<y p/< Furthermore, with the first band-pass filter 5, 

*7 j ;]/9 5\z£V) s ffifc<D& that light is band-limited so that only the light of 

Jkffit&<DyttztftfMi!hi~Z> <£ 5 a predetermined wavelength band may 

\zft®mm£tiZ)o ^<£>B#, 0t permeate. 

ti£<Dytti%ftffl&fr At this time, a predetermined light is a light 

<D% (0tl;ttf % 4 0 0 nmA^ (for example, light 400 nm to 450 nm) of an 
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4 5 0 n m£ ~Q<D%) X'h2> 0 ultraviolet area to a blue region. 

^(Dytl-t^ ^fVt l/yX6S: The light-guide of this light is performed to the 

^rttrt^7©7-l' K light guide 9 of an endoscope 7 via a condenser 

9(c^$tL, mitZtitcfttt: lens 6. 

JEbfi3te£ LTEI^Lfcl^Wffirt The guided light is irradiated to the intra- 

^^©^Tcf^iS^ corporeal region not illustrated, as excitation 

5 ©fcffiJBSfi light. 

So It uses it for observing the fluorescence 

based on that excitation light. 

[0 0 2 4] [0024] 

KrlESB 1 o>y<^ K'** 7 4)^9 The light-guide of part of the light is performed 

5 £3gj§ LtcfttDfa, —U<D% by the optical fibre 12 among the lights which 

r >T 1 2 T*3*5fc <**i, transmitted the first band-pass filter 5. 

$2©^yK^7^^14 Light other than the above-mentioned 

^^•LTHulSBf^coiS^r^lffii^ predetermined wavelength band are made to 

*\-<DytZMM£-£, ^<D%^r% transmit via the 2nd band-pass filter 14, and 

Wiltigs 1 5 wtf>f$\ that light is detected by the photodetector 15. 

fl 1 ^ K'<* 7 >f tv9 5 # At this time, if the first band-pass filter 5 is 

Bf&0ftftffitt0>3fc£l?£r3ii transmitting only the light of a predetermined 

LTV ^fttfH 2 > K'<* 7 wavelength band, the light which transmits the 

-r/u^ 1 4 £;gj&i"-53tete}sS#) 2nd band-pass filter 14 will become extremely 

T»Si45, weak. 

[0 0 2 5] [0025] 

ftoT-t<&3tetf>3£i££:3tetfetfci& Therefore the voltage value which converted 

1 5f£j; V*>%to\z$t&\>1t.fi that intensity of light electrically by the 

JEEffili/h £ < , ItftS 1 6 Id J: photodetector 15 is small. 

<9 fftfe<nm'!$MJ£i$.V r btti& When comparing with the predetermined 

Lfc^HHdteu ;L<Di£2p11HH0f[ reference-voltage value Vr by the comparator 

V r «fc 9 v\, 16, it is smaller than this reference-voltage 

value Vr. 

[0 0 2 6] [0026] 

—'tis % 1 > K'<* 7 w )\> On the other hand, the first band-pass filter 5 is 

9 5 #Xt0flgVfc J: 0 T>tf§"j*i generated by the crack etc. under the influence 
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of heat. 

Moreover, when that capability degrades over 
time, leaked light exists. 

In other words, light other than a 
predetermined wavelength band will leak to the 
transmitted-light side of the first band-pass filter 
5. 



[0 0 2 7] 



L-fc 



«Vr J:D**<fc3. 
[0 0 2 8] 

SEfl: <fc 3 ft^ft ft 3iB«M4<a 
£^t*#«<m^ 9 , if 

'si 6\z£<ommnzi&v r t 

± t ft o fc^ti fi**i3fc#*fe 
D 1 8 Sr»3te**r*f^#»C# 



[0027] 

In such a case, the light which transmits the 2nd 
band-pass filter 14 is increased. 

Therefore, the voltage value converted as for 
the photodetector 15 becomes large. 

When comparing with the predetermined 
reference-voltage value Vr by the comparator 
16, it becomes larger than this reference- 
voltage value Vr. 

[0028] 

Thus, a variation off characteristics arises by 
the crack of the first band-pass filter 5, 
degradation of the optical permeation 
characteristic over time, etc. 
When it leaks and the light which came out 
increases, it compares with the reference- 
voltage value Vr by the comparator 16, and 
when becoming more than this reference- 
voltage value Vr, it leaks and the light is 
detected. 

LED18 as notification means is made to emit 
light, and it notifies the operator. 



[0 0 2 9] [0029] 

tbt, LED 1 8flS383fcLfc And, when LED18 emits light, when an 

^r-n KififJ 1 <D'<y ~7 ^ exchange etc. makes the first band-pass filter 5 

)V$ 5 &r&f LV^ ^(D\z. 7 £§kM~t new, it can set as the condition of transmitting 
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5 ^. £: <fc D „ LED18 the light of the predetermined wavelength band 
)tL*V^^K>tt^18fijc©5t*r where LED1 8 does not emit light. 



[0 0 3 0] 

"-far t\cx <9, *lft)fc(;:J:5 

So 



[0030] 

This embodiment has the following effects. 

Because an operator can be immediately 
informed about degradation of the fluorescent 
image by the leaked light by detecting 
degradation of the permeation characteristic of 
the first band-pass filter 5 etc., the condition 
that the band-limited illumination light 
(excitation light in this case) suitable for a 
diagnosis can always be supplied is securable. 

Therefore the environment where fluorescent 
observation always accurate can be performed 
can be offered. 



[0 0 3 1] 

fttcm 3 ftv* lh 5 zmmtx 
m i <DmM<DteWi<D% i mm 



[0031] 

Next the 1st modification of a first embodiment 
is explained with reference to Fig. 3 or 5. 

Fig. 3 shows the component of the 
fluorescent observation endoscope apparatus 
provided with the 1st modification of a first 
embodiment. 

Fig. 4 shows the component of a rotating 
filter. 

Fig. 5 shows the permeation characteristic of 
each filter attached to the rotating filter. 



[0 0 3 2] 



[0032] 

The endoscope 7 for observing an intra- 
corporeal region and this endoscope 7 are 
loaded with the fluorescent observation 
endoscope apparatus 21 as a fluorescent- 



ffiM 7 di*3ir£ti> IDfc'feiii diagnosis apparatus using the endoscope 7 



99/10/29 



16/60 



(C) DERWENT 



JP10-308114-A 




OERWENT 



*©rtttjttft«rJWft-^S^M+lt shown in Fig. 3. 

7 1/^*^722^ 7 The outside attachment video camera 22 which 

\z.%%:Wi%1~h%l : £.WM<D% records a fluorescent image and a usual 

3g$£fi 2 3 t , x u t"i? ^72 endoscope image, and the light source device 

2 Id X D HH^£ tLfcH^fii -^-Ic: 23 of the 1st modification which supplies a light 
>tfi-5H -^-^SHrff 9 7J ^ 7 to an endoscope 7, the camera control units 
V h n— y h (CCUi (CCU and abbreviation) 24 and 25 which 
B&IE) 2 4, 2 5 t, CCU2 perform the signal processing opposing to the 
4 % 2 5 cofcH77{f -^-{c^J- LT® image signal recorded by the video camera 22, 
i^H^rtT 5 M^^S^tt 2 6 and the image processor 26 which performs an 
t , Z (DW^l^M^W 2 image processing to the output signal of CCU 
tti;fr$;ft5i!MWt#£:3E?M"5 24 and 25, the TV monitor 27 which displays 
y- V t"-=E-=-^ 2 7 t % 7!^W the video signal output from this image 
^722 O^tc^W— g|5£Sx >9 processor 26, the optical fibre 28 which extracts 
ttii"7t^ 7^f^2 8 Z(D?t a part of fluorescent image of a video camera 
77^f^2 8 frb<D'gyt(D$.-g: 22, the spectrometer 29 which measures the 
#t££r$ l jAE:"t" ; 5#7c§il 2 9 <h> fluorescent wavelength characteristic from this 
Z(Dftftm2 9 ^iSM^Hi optical fibre 28, the computer 30 which 
£r##fU ^S^M^^rf processes analyzing the wavelength 
S^cD&Ljg&fr 5 3>-t°3. — ^ characteristic by this spectrometer 29, and 

3 0 t ^r^'t'So judging bacterial existence etc. It has these. 

[0 0 3 3] [0033] 

ftHli 7 it^S:(DW A£[5 3 1 £r Endoscope 7 has the long and slender insertion 

L, rco?¥A^3 1 COMIC part31. 

fiSlfl^ 3 2 a*Rtt htis - co Operating part 32 is provided on the back of this 

3 2 ©fffiC lif f'TJ insertion part 31 . 
^ 7 2 2 7J*3f$,g?£co^lg£|S3 The eye-piece part 33 with a detachable 

3 7) s 5x&7 btu"CV N -5 0 video camera 22 is provided on the rear end of 



jf ASR3 1 lh\z.WM^titiy^ The light guide 9 passed through in the 

h K 9 ItWiftgV, 3 2 frbM insertion part 31 is further passed through in the 

tti $ flit 7^ h # -< K^— :7Vu inside of the light-guide cable 34 extended from 

3 4f*)&£ £>(£ffi§£tu ^co the operating part 32. 



this operating part 32. 



[0 0 3 4] 



[0034] 
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7 Vtfj h*=**?f 8 it is detachable to a light source device 23, 
8r3taB3£fi2 3fc*JfcgaE-e3£ and it can be loaded with the light-guide 
ft5wi:#t'#5, ftto^ i connector 8 of that edge part. 
©rt&il7fvf4*Q!iIA<*$rflfii in addition, the channel 39 which passes 
tSf+^i' 3 9 ri*lx ttilT through a treatment tool etc. is provided on this 

endoscope 7. 



[0 0 3 5] 

%mmw. 2 3 rt f*# i © uss 

©JBttiPMtfcH I D7^2 

«-CflH 1 <D%W£M. 1 td*5^ 

5 <Dftt>V \Z.mkV>7 4 ^9 3 
4 A, 3 4 B, 3 4 C (H4# 

/V* 3 5 3 6 T*[5]tei- 

^5 7>f;^ 3 4 J (J =AX 



[0035] 

In the light source device 23, the HID lamp 2 
etc. is built in as the first embodiment. 
In this modification, the rotating filter 35 which 
attached several filter 34A.34B.34C (diagram 4 
reference) instead of the first band-pass filter 5 
is arranged in the light source device 1 of Fig. 1 . 

It is made to switch filter 34J (J=A, B, or C) 
arranged in the optical path by rotating this 
rotating filter 35 by the motor 36. 



[0 0 3 6] 

£0>lHHE:7-rVU* 3 5{C(4IH4 
\Ztf1t£ 0 \CMft<D 3 0<£> 7 j 
/^3 4A, 3 4B, 3 4 CAS 

J <75j§ii4#t££l! 5 lZ7jk-f 0 H 
5\Z7jkir± 9lC7^;^ 3 4 A 

0 nm^b 7 0 0 nm<Dft.%M 



[0036] 

Fan-like three filters 34A, 34B, and 34C install 
in this rotating filter 35 as shown in Fig. 4. 

The permeation characteristic of each filter 
34 J is shown in Fig. 5 

As shown in Fig. 5, filter 34A shows the 
permeation characteristic which transmits the 
light (i.e. white light) of the visible-light sphere 
( 400 to 700 nm light is specifically transmitted). 

In the case of observation of a usual 
endoscope image, it is used. 
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[0 0 3 7] 

7^;^3 4Bli|10 

% WQMrti:&)\a*4 0 0 nm 
frbA 5 0 nmffiit*©* 



[0037] 

Moreover, the light of the predetermined 
wavelength band which filter 34B excites like 
the first band-pass filter 5 for fluorescent 
observation, it has the characteristic which, in 
other words, transmits the light (specifically light 
near 400 nm to 450 nm) of the ultraviolet area 
to blue region for excitation. 
When observing fluorescent, it is used. 



[0 0 3 8] 

* 3 4 B J; <9 i>m^$L&ffiW(D 
0 nmH4 5 0 nmCD^M 



[0038] 

Furthermore filter 34C has the permeation 
characteristic which transmits the ultra-violet 
ray of a wavelength band shorter than filter 34B 
( 300 to 450 nm light is specifically transmitted). 

When this ultra-violet ray removes bacteria, 
such as Helicobacter pylori, (sterilisation), it is 
used. 



[0 0 3 9] 

urn 7 tc#t|&T"# zvm&mt 

iti><D-c$>z> B 



[0039] 

In other words, this light source device 23 
provides function which can supply the 
excitation light for fluorescent observation, the 
usual illumination light for observation for a 
usual observation, and the ultra-violet ray which 
removes bacteria to an endoscope 7. 



[0 0 4 0] 

3 6 0>|fi]&{£8£&£iJ« 



[0040] 

Moreover, the rotary encoder 37 is attached to 
the revolving shaft of motor 36 in this light 
source device 23. 
It enables it to detect filter 34J set up in the 



r. t \Z. «fc <9 , yt&±\z.Wfe£ ti optical path by detecting the rotation position of 
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tz7jJV* 3 4 J Ztfiiiii-ZZ motor36. 

b&~(:% % £ ofcLX&V * 3. The output signal of this rotary encoder 37 is 

(DX2 — ? V xyn- *3 7<^tU input into computer 30. 
Mflia^^-? 3 OKA 

[0 0 4 1] [0041] 

■^fc, ittift&fflgff 1 3 (DiHt) Moreover, the output of the leak optical- 

IJny t'a- ^ 3 0 K: A;*7 £ detection part 13 is input into computer 30. 

ti, MtiytZtfift Lfc^-g-fc-r When leaked light is detected, it enables it to 

1/^=^2 7 ^Mti3fe^^tb display that leak on the TV monitor 27 and the 

$ titz r. t SriH^&kJI^ft 2 6 light was detected via image processor 26. 

v>5 0 



[0 0 4 2] 

* & K:ai*i3te*a» 1 3 ©a^j 

JSHED18 i©Mi:7tD 
y^3 8£t3:tj\ 

EDI 8T*^t5 «t 3 l:LT 
l^5„ 7-f /w* 3 4 C^IE 
S tStltz^-a "bONLTtS 



[0042] 

Furthermore an analog switch 38 is provided 
between the output end of the leak optical- 
detection part 13, and LED18. 

When predetermined filter 34B has been 
arranged in the optical path, and it turns ON, it 
leaks in that case and the light is detected, it is 
made to notify by LED18. 

In addition, when filter 34C has been 
arranged, it may be turned on. 



[0 0 4 3] 

:©7tn Jf*4 y=f-Z 

ffl (ON/OF F) fin-* >J 

^VT^fc 0 ^-* 3 OriSf 



[0043] 

Based on the output signal of the rotary 
encoder 37, a computer 30 controls switching 
(ON/OFF) of this analog switch 38. 



[0 04 4] [0044] 

HtM&WL 2 3 i:J;5)tlirtiai The light-guide of the light by the light source 
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7 (D 7 <i h # '•f K 9 \z. «£ 9 device 23 is performed by the light guide 9 of an 
£fu ^(D^ciQM^h £ b\tM endoscope 7. 

Sl/^X4 llrlt, {£B£F*9<£> Pass the illumination lens 41 furthermore 
O^WtfeaEffiffitdflSltS from that end surface, it is irradiated to 
ti-5o inspection region, such as the stomach wall 40 

intra-corporeal. 



[0 0 4 5] 

X4 2t£<fc 9, tttfrt"*. -to 

^-S^f K4 3fcJ: 
ffifcatGl LTjgll UVX4 4 



[0045] 

With the objective lens 42 provided on the end, 
the reflected light or the fluorescence from an 
inspection location side is image-formed. 
The end surface of the image guide 43 is 
arranged at that image-formation position. 

That image is transmitted to the back surface 
by this image guide 43. 

Opposite this rear-end surface, eyepiece 44 is 
arranged. 

In the case of usual observation, enlarged 
observation can be performed with the naked 
eye. 



[0 0 4 6] 

»wr;7-46^gtcc 

D4 7«jt-clWfeStts. 
7-4 6nm%m&<Di§&\zrt 

©titlir Ut'*^7 2 2 #J 
It $?>^Sit5 7-4 8 

-esitStLfc^ i/^X4 9i: 

«t D CCD 4 7(^^^^o 



[0046] 

When this eye-piece part 33 is loaded with a 
video camera 22, it records by CCD47 etc. 
through the mirror 46 which can be rotated. 
In the case of usual observation, this mirror 46 
is set up as in the continuous line of Fig. 3 by 
switching means not to illustrate. 
In this condition, an incident light is reflected in 
a video-camera 22 side by the mirror 46. 

An image forms in CCD47 by the lens 49 
after reflecting by the reflecting mirror 48 
furthermore. 



[0 0 4 7] 



[0047] 
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-®CCD4 7X*ytn&&&ti The signal processing of the image signal by 

tzW&iS-^rlt C C U 2 4 ViS^r which the photoelectric conversion was 

&a$ftTI*iftfg^as£j5fc$ performed by this CCD47 is performed by 

BHfe&SLgff 2 6 5:iTT CCU24, and a video signal is generated. 

Hf*^^ 2 7 icil?£<7)rt|££| The usual endoscope image displays on the 

^/6^7^£ti<5 <t 5lw#oTV^ TV monitor 27 through image processor 26. 

[0 0 4 8] [0048] 

^fc, pJlb ;7^46 Moreover, one part is reflected by the one-way 

Tjk'f' J: 9 t£3tej&±3&>k#53:Lfc mirror 51 with which the incident light has been 

VtUX'teT 5 2 2ffllfc: arranged in the optical path in the condition of 

AWLfc)feli)tS§±(c:IBtt$tl having been shunted from the optical path as 
tc^~y ^7-5 1 "C— the movable mirror 46 showed by the dotted 

uyX5 2HJ:!J line on the video-camera 22 side. 

UT^t 37 7 /< 2 8 ©AStiBO <t It guides to one end face which concentrates 

ft 5— ^fWiSilnULaSK 0 with lens 52 and becomes the incidence side of 

optical fibre 28. 

[0 0 4 9] [0049] 

^<D%yr^^< 2 8 <D—jj(Di& The light-guide of the light by which incidence 

Sod Alt £ titcytlti3$yt$5 2 9 was performed to one end face of this optical 

fc&ft £*i> - <7)#7fc£5 2 9T fibre 28 is performed to a spectrometer 29. 

^3fe^&S#tt^^'J^^ti, ^ The fluorescent wavelength characteristic is 

oaiJ^Sftfcx — *f±=* measured with this spectrometer 29, and that 

— ^30 fcAJj £ ti5 Q measured data is input into a computer 30. 

[0 0 5 0] [0050] 

3 Ofi, XJl&fi A computer 30 judges existence of bacteria, 

tcx^? h/Wx — ^ £:2£2S<t & such as Helicobacter pylori, in the organism 

Sibfe*-"^ h^x — # bit$t tissue by comparing the input spectrum data 

~t~<5 w t iz. <£ <9 N ^frlfi^tc^ with the fluorescence-spectrum data functioning 

ijn^^^-^pjj^H^^ as a standard. 

0^$S£^J|$H~<5o 9 , , when bacteria, such as a Helicobacter pylori, 

tkfcWSfclz.^}) =l/<$ $ — exist in an organism tissue, it utilizes that the 

]) ^(DffflM&fefelr Z>W>u*\^fe fluorescent wavelength characteristic varies, 
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&%<n$L&tfc'&1£<g.i } ct 5:t and bacterial existence is judged. 
-T5. 

[0 0 5 1] [0051] 

^fc, 7 ?7-5 1 Moreover, the light which transmitted the one- 

LfcTcf^ 0llx.f;£, #co^ftco way mirror 51 reflects the fluorescence of a red 

;£ft££WU ttLOUO&lt* wavelength, for example. 

^i§i"51#'l4co^'-i' ^ n 4 y $ Incidence is performed to the dichroic mirror 

^ v — 5 3 \£AMirZ>o Z.<D? 53 of the characteristic which transmits the 

-Y^n^y^^7-53 trSi® other green fluorescence. 

Lfc3tef4fR 1 I CCD ( C C The light reception of the light which transmitted 

D##>T A— isJ /'fyv'7 7 this dichroic mirror 53 is performed by first 

>TT) 5 4T*S7fe$tL, ICCD (image intensifier with CCD)54. 
o^y^;7-53 "CSlt £ After reflecting by the reflecting mirror 55 

tzjtlt £ bfw£t* ?7-5 5t further, the light reception of the light reflected 

$ I2«I CCD by the dichroic mirror 53 is performed by 2nd 

5 6-e^7t£;ft5o ICCD56. 

[0 0 5 2] [0052] 

W> 1 2 <£> I CCD54, The image signal by which the photoelectric 

5 6 ^%W2^^fo>tzM s &M% conversion was performed by first and second 
liCCU2 5 \zAt) £ ft> it ICCD 54 and 56 is input into CCU25. 
®M£frtL'&\cW'&L®iW£W.2 After performing signal processing, the 

6 Irgtfi/t:''^^ 2 7 fluorescent image displays on the TV monitor 
ytW&ifi^.mZ ft 5 J: 9 (w&o 27 through image processor 26. 

[0 0 5 3] [0053] 

ftit^ 2$frh (DftitT 1 — $<D it sets up so that computer 30 may rotate motor 

ft?#fl£ J: V , => >t°=L — ? 3 0 36 and filter 34C may position it in the optical 

ItBW&fe&l' Z> b¥lfflrLtcW> path in the analysis of the spectroscopy data 

-g-fdfi^E— ^ 3 6 £rls]te£-£T from spectrometer 29, when it is judged that 

7 4J\<$ 3 4 C^7cj£g_h^{£g bacteria exist. 

-f <5<fc 9^1£;tU I*||SSI7CD The light-guide of the ultra-violet ray for 

7 h K 9 UX^Iffl sterilisation is performed via the light guide 9 of 
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(DXH-yt&UWtLs an endoscope 7. 

M&Z<Dmf\-B.<Dm#\c£ Microbe elimination of the bacteria intra- 

®i"5 0 corporeal is performed by irradiation of this 

ultraviolet. 



[0 0 5 4] 

012^—* 3 6^0 

3 7 ^0efiHff^#,l IT 
■7 4>V$ 3 4 A*S*K±»-fi:S 



[0054] 

Next an effect of this fluorescent observation 
endoscope apparatus 21 is explained. 

When observing a usual endoscope image, a 
computer 30 rotates a motor 36 by performing 
the indication of a usual observation by the 
selecting switch which is not displayed. 

It sets up so that filter 34A may position in the 
optical path with reference to the rotation 
position signal of rotary encoder 37. 



[0 0 5 5] 

9 3 OliTfD^^ j/^3 8 
$:OFF©»t5o £<bl- 



[0055] 

Moreover, in this condition, computer 30 is 
changed into the condition of OFF of an analog 
switch 38. 

Furthermore in this condition, the output of 
the leaked light detecting part 13 is not 
received. 



[0 0 5 6] 

^UT, 7 4JV$ 3 4 A«S§ 
±^ffi«i"5*ttH"C. HID? 
^2£>)tefilHHE7-rVl'* 3 5 

K9&fl*U #B£rttf>1^4 0 



[0056] 

And, in the condition that filter 34A positions in 
the optical path, the light of the HID lamp 2 
transmits the rotating filter 35, and forms white 
light. 

This white light is irradiated via the light guide 
9 of an endoscope 7 at an inspection region, 
such as the stomach wall 40 intra-corporeal. 



[0 0 5 7] [0057] 

J: SfWW i? The image by that reflected light is transmitted 
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134 K 4 3 \Z <fc «? $ *V fl> by the image guide 43. 

#(trHi'*>7 2 20CCD It is made into an image by CCD47 in the 

4 7 K: J; 0 Wifrffc £ ft5 0 ^ co outside attachment video camera 22. 

1^ MltfH?*^ 7 2 2 In this case, in the outside attachment video 

ioV^T, "bTKj^ 7-4 6 (ilH 3 camera 22, the movable mirror 46 is arranged 

coHHco-fi^icIE© £ ti> £M^t at the position of the continuous line of Fig. 3. 
ft T Wilt 7 2 2^Alttfc The light reception of the incident light is 

7tfiCCD4 TQ^kitZfoZo performed to the outside attachment video 

camera 22 by CCD47. 

[0 0 5 8J [0058] 

r. <DC CD 4 7 <DWtf£.iE fytM This image signal of CCD47 is input into 

^F*9lSII^ : S:£$c;"t"<5 C CU 2 CCU24 which generates a usual endoscope 

4{cA^/$n, image. 

®^&3£<fi 2 6 SrllTr- After performing signal processing, an 

V f^- — 9 2 7 f^ftllitlHt;^ endoscope image is displayed on the TV 

3^tf £ ft<5o monitor 27 through image processor 26. 

[0 0 5 9] [0059] 

— 1k%WS^^yiMf^\^ta On the other hand, at the time of fluorescent 

v^jI^t.^ y^-X^.^MM(D^i observation, a computer 30 rotates a motor 36 

TF^rff 9 w t J: 9 , n^t 0 ^. by performing the indication of fluorescent 

— ^ 3 0 ^ 3 6 ^rOte^ observation by the selecting switch not 

■e-T, o-^iyn-y37 illustrated. 

codl^Mff -f-SrOHB U7^ It sets up so that filter 34B may position in the 

A>9 3 4 B^3tK±t^{fi:fii"5 optical path with reference to the rotation 

<£ 9 ^!x^i~3o position signal of the rotary encoder 37. 

[0 0 6 0] [0060] 

$.1t y ZfflVtWtX'te^ y t'a— Moreover, in this condition, computer 30 

^30 |j:7to 38 changes to ON condition for analog switch 38. 

$rONC0^^{ci~5o ££>t£d Furthermore in this condition, when the output 

(D^mX'itmtiyt^klH^ 1 3 <D of the leaked light detecting part 1 3 is set to "H", 

"H" <!:&ofcSHH::fi a computer 30 will be in the condition as an 

=iyt°^- — ? 3 0fi#J9 ii^-ft interruption signal which can receive that 

UC J t©fflrt«r»»)&*«r output. 
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-tUT, 7^/1^ 3 4 B/^tcSS And, in the condition that filter 34B positions in 

±{d{ia-T5*tST% HID7 the optical path, the light of the HID lamp 2 

^7° 2 <Dytl$\Blfc7 J /^3 5 transmits filter 34B of the rotating filter 35, and 

©7^;^3 4B L XB forms excitation light. 

& 9 ^ ^. These excitation lights are irradiated via the 

i7©7^ h^K9^U light guide 9 of an endoscope 7 to the 

fo&ft<Ofc&lRtiLiM\z.Bto£iri inspection location intra-corporeal. 



[0 0 6 2] [0062] 

&3£$M<L<Dffli3LWfrtb&£.\^1t The fluorescence generated from the tissue 

^Ttfi-f ^ — V'-tt't K4 3&t/ side of an inspection location is made into an 

fl-ft-ft-r \s fc'TJ ^ 7 2 2 <fc 9 image by the image guide 43 and the outside 

liffeflrt**. r ^tttt attachment video camera 22. 

Tl / W^72 2 T*fi"5Ii5 57 At this time, the position of a dotted line is 

— 4 6 fi^/^CD{iM(c^Ki £ moved by the movable mirror 46 in the outside 

Wz.t£fatm<D ; $kyt&W.& attachment video camera 22. 

t§2 o<7) I c C D 5 4 , 5 6 For example, a fluorescence is detected by two 

"e£3te&fcfctiU CCU 2 5tc ICCD 54 and 56 which observes a red and 

<£ "9 -So green fluorescence, and cCU25 generates an 

image. 

[0 0 6 3] [0063] 

Hm* ; eo#iffi^{ia^MS^ After, as for each image, the process of 

g 2 6 X V MfyHtt^^kMlfa weighting, or linear compensation differential 

jE, %k / ft^F<D$Q:M.fc&fritz.$i^ processing etc. was furthermore performed by 

7 I^IfW y — the image processor 26, and the TV monitor 27 

t'iflSfeSt;jEt^fiilJi displays as an image judged to be a disease 

&fotcWis&b L"t^7F£ti<5o part and a normal part in pseudo- colour. 

r«S3tt^^l:iif*©- U At the time of this fluorescent observation, a 

T 4 '^2 8 Id <fc "9 IX 9 tH fluorescent, one part is extracted by the optical 

U *©*3tO**#tt4:^3te fibre 28. 

^2 9 "C?|iJ^^"5o That fluorescent wavelength characteristic is 
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measured with a spectrometer 29. 

[0 0 6 4] [0064] 

^(DftJt £ fritzfryt'r — 9 it = A computer 30 analyzes that spectroscopy data 

— $ 3 0 ^T^lff L, Iffl by which spectroscopy was performed, and 

^(Dfcfe(D^Wi%:Wfc~$~Z>o ^ existence of bacteria is judged. 

Lt> flB0^^ <9 £ ¥W Lfc^ And, when bacteria are judged as existing, filter 

&\Z.\S.\Bife-7 4 /v? 3 5 £ 7 ^ 34C sets the rotating filter 35 as the condition of 

/V? 3 4 C ^S&_kt-'f£fi"t~<5 positioning in the optical path. 

tfcfflldIx^iL> ^(DWiu-fcv-j In this case, microbe elimination of the 

K 7 AW $ bacteria is performed by the ultra-violet ray for 

^(D^^\-%\zX *) 'MM^^Mi' sterilisation by which incidence is performed to 

5 0 the light-guide 7 side. 

[0 0 6 5] [0065] 

l&ffif-!&g&S#Pi^7ra-f 5 When the time required for microbe elimination 

3yfa-?3 0 fiSO^ passes, computer 30 will rotate motor 36 again. 

— 9 3 6 £• H]te $ X . 7 >< A- Filter 34B sets as the condition of positioning in 

? 3 4 B ftlt&±\cltiS.-t : btf; the optical path. 

WzWtfcL, SU^TtUHfeSril It makes the condition that a fluorescent 

^T*# 6#tlMw-t"<5o image can be observed again. 

[0 0 6 6] [0066] 

M^t^^^MX'itMtiyt^th It is in the fluorescent condition of detecting a 

irZVZWtXfo 9 x 7^-/^3 4 leaked light in the state of an observation. 

BfrT>Tf%\]xmxmtiyttf%± If it becomes the condition that filter 34B 

-t"5#tl!!tc:&5 t , % 1 <£>^JS leaks by the crack etc. and a light occurs, it is a 

<£>jfl£1i t fflffifc L E D 1 8 <£>^ light emission of LED18 as a first embodiment. 

3t^<fc<9, If leaked light exists, while notifying the 

WAzteZ t&\z, Wtiyttffcfe. operator, computer 30 will receive an interrupt 

y t° — $ 3 0 {cffi] indicating that leaked light exists by signal. 

V^Mt ^rXMinyttftffei' Z> And, computer 30 displays the fact that it 

Z bfc'& , 0 : &~£.ivZ> a ^tt, became the condition that the light leakage 

#30 feM&f&M^ existed on the display of the TV monitor 27 via 

i2 6^Ltf^t' : E-^^2 image processor 26, and it notifies to an 

7 (Dm^mzMtiyttffttE'fZ operator. 
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[0 0 6 7] 

^fliw©rUt'^-^ 2 7 

[0 0 6 8] 

* in 

s a <b tow § tiitm& t it 

[0 0 6 9] 

itm%m 6 lb 8 ^#bs l 

TttE-r*. H 6 te£5 1 oHJfc 

4JU*<Dmj&*7FL, 118(40 



[0067] 

Because an operator always observes this TV 
monitor 27 and is performing the diagnosis etc., 
if it performs the display in which the light 
leakage exists on that display surface, the 
operator can know generating of the light 
leakage immediately. 

[0068] 

According to this 1st modification, there are the 
following effects. 

When observing fluorescence, bacterial 
existence is judged with the spectroscopy 
characteristic data in that case, and microbe 
elimination can be performed when it is judged 
that there are bacteria. 

Moreover, while there was the same effect as 
a first embodiment, when a leaked light is 
detected, it can also display with the TV monitor 
27. 

For this reason, when a leaked light is 
detected, an operator can know that that leaked 
light occurred immediately. 

[0069] 

Next the second modification of a first 
embodiment is explained with reference to Fig. 
6 or 8. 

Fig. 6 shows the endoscope apparatus 
provided with the second modification of the 
first embodiment. 

Fig. 7 shows the component of the rotating 
filter. 
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Fig. 8 shows the permeation characteristic of 
the filter attached to the rotating filter. 

[0 0 7 0] [0070] 

HI 6 {c^-t"j; o \z.fa&MMM 6 As shown in Fig. 6, the endoscope apparatus 

1 teF*3&$6 7 t > w (DfaUM 7 61 has, endoscope 7, the light source device 62 

(DvA h#-< K 7 {dii^llf^tf) which supplies the illumination light of a usual 

JRW3te*i*j|&-f 3#a[£*6 2 observation to the light guide 7 of this 

t , F*i£|£ KOf--* y^A' 3 9 endoscope 7, the light source device 64 of the 

iZ-WMZXitzytZ? t -4 '^6 3 \Z. second modification provided with function Of 

Bf&yt%fcj&i~ ^(OWLMZtil supplying excitation light to the optical fibre 63 

Z.ft$52&l&M<DytWMW:6 4 passed through by the channel 39 of an 

t s 2 9 (Djfryfrf— 9 &r endoscope 7, the computer 30 which analyzes 

#?#f i" 5^^t3-^3 0i?: the spectroscopy data of a spectrometer 29. 

Wi"<5 0 It has these. 

[0 0 7 1] [0071] 

faUM 7©7^ h^f^ K 9 White light made to emit light with lamp 65 by 

%:W&Wl 6 2 (d J: D 7 ^7° 6 5 the light source device 62 is supplied to the light 

X*?>£% ^itfcfi-fe^fi^^ 1 l/*fl/ guide 9 of an endoscope 7 through condenser 

tuv^6 6 %mxmS£ti, Iens66. 

SH4 0^«D^S£M3:(cBB&r£ It is irradiated to inspection region, such as 

Z. (DmMX^m^U 4 4 stomach wall 40. 

^k^BST'ii^t^^ff o t In this condition, a usual observation can be 

# s "t*#<5o performed with the naked eye from the eye- 
piece part 44. 

[0 0 7 2] [0072] 

— *\ ^2^#i)<D7fei^ft6 While the light source device 64 of a second 

4 (3^ 1 ^Mfflb IH#}^> modification can be used as a light source for 

^l^cDtztbtDEh&fflytM t Lt excitation for fluorescent observation as the 1st 

#Lffl"C#-5 <fc^f^ a^*^ modification on the other hand, it can be used 

^-fc i> ^CD|fB0<75^rS^r^ as a light source for excitation which detects 

\ti&fetti^&f$$!Lffl%Mt LT existence of bacteria, such as Helicobacter 

^ffi-e#, ^mmco^mm pyion. 

ttS $ XitzWi-a-\z.l3.$iM?>tctf)(D And when existing bacteria is detected, it also 
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^^7fe?r^^i"5^Ht h% LT has function which generates the ultra-violet ray 
V N 5 0 for microbe elimination. 



[0 0 7 3] 

Z.<D%mmm. 6 4 fill 3 <D%M 

■72 t L-C7KIS7>y2 , tf£ 

4 A, 3 4B, 3 4C£l8:ttfc 
/V* 3 5 <Dftt> "9 

3 4B, 3 4 CSriSttrcEife? 

-r /u* 3 5' tmm £ft-t^ 

5„ 



[0073] 

In the light source device 23 of Fig. 3, as for this 
light source device 64, mercury-lamp 2' is 
adopted as HID lamp 2. 

And rotating filter 35' which provided the two 
filters 34B and 34C instead of the rotating filter 
35 which provided the three filters 34A, 34B, 
and 34C as shown in Fig. 7 is adopted. 



[0 0 7 4] 

£fc, y<> h*s<X7s(^? l 2 

^6 3T-^ft£;fXfcM£K#t 



[0074] 

Moreover, between band-pass filter 12 and 
condenser lens 6, the dichroic mirror 68 is 
arranged in the optical path. 
This dichroic mirror 68 reflects the light of the 
fluorescent wavelength band. 

It has the characteristic of transmitting the 
light of short-wave length, such as other 
excitation light. 

The fluorescence by which the light-guide was 
performed by the optical fibre 63 is reflected, 
and it guides to spectrometer 29. 
It enables it to obtain spectroscopy data. 



[0 0 7 5] [0075] 

[e1C7 ^f/V^3 5' \z.^l <0 Hft The permeation characteristic of the two filters 

btitz2^(D7 j 3 4 B, 34B and 34C attached to rotating filter 35' is 

3 4 C (Dmi&ftfeZ® 8 shown in Fig. 8. 

t, @8 iCTjk-tX 9 iz—jf<D7 As shown in Fig. 8, as for one filter 34B, the 

4 /\"? 3 4 B 4 0 0 n wavelength transmits 400 to 450 nm light. 
m/^b450nmGD5t£Si! As for another filter 34C, the wavelength 
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U ti!Lj5<D 7^f/V?34C fii£ transmits 300 to 450 nm light. 

fkff 3 0 0 n mfr 4 5 0 n m Other components are the same components 

(DytteWk-^Zo %<Dj&(Dffif& as that which was explained in the 1st 

itm 1 W&WXWR Ltzhnk modification. 

f*IW<DMf&X*h *9 x IH DltJjjcH The same symbol for the same component is 

Blzteffl Cft^r%ttljX : £<DM attached, and that explanation is omitted. 

[0 0 7 6] [0076] 

2 $£&ffl$:ffiz.tzlHU$, Next an effect of the endoscope apparatus 61 

lift 6 1 GDfKffl£:jift,f^-?'<5o j§ provided with the second modification is 

%<DftmMW,£*ftoWi&\at explained. 

yt$J?MWL6 2frb<DM$RytX*& When performing a usual endoscope 

fe3t«0 ht X*<D%£M%'ir o r. t observation, the observation based on white 

^T*# <5 0 light can be performed with the illumination light 

from a light source device 62. 

[0 0 7 7] [0077] 

*£■ L"C -^iJn/^^-fDiJ And, to the channel 39 of endoscope 7, in 

^F<DMWi<D : £M$:%km~ Z> - £ desiring to examine existence of bacteria, such 

^rStf^-n \^\~t^^M7 <0=f-^ as Helicobacter pylori, as shown in Fig. 6, it 

l/^fls 3 9 \zM 6 \Z.7^^r J; 9 passes through an optical fibre 63. 

%~7 r 4 6 3 £rffil L, ■?:<£> That side is connected to a light source device 

^7tm*%umw.G 4 \z.mm. 64. 

U ^?fe^Mls2 9tc:&9& Fluorescence is set to be received by 

Zh*11fetettWi^Wlfe1rZ> 0 spectrometer 29. 

[0 0 7 8] [0078] 

tLt, b#V K9{cii7fe And, while setting as the condition that the 

MgiW. 6 2 frtb<D?$MyttfW& illumination light from a light source device 62 is 

^ti&v^tl^lS^'fSi:* not supplied to light guide 9, the light by the light 

3fc^J£fi 6 4 source.device 64 sets as the condition that an 

77'f^6 3 £ tb 5 #;3S optical fibre 63 is supplied. 

fciS^I"^,, w<7}^|-c3\ = y t° In this case, a computer 30 is set up so that 

— $ 3 0 {30 $5 7 3 filter 34B may position rotating filter 35' in the 

5' £ 7^/1^ 3 4 B^ft&§± optical path. 
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(cliBi'S J: o \z.WLl£1rZ) 0 t. Moreover, a computer 30 turns on analog 

fc, nyta-? 3 OliT-^-D switch 38. 

W->f3 8$:ONU «Mx When the light-leakage detecting part 13 

yt&tiiU 1 3 tmti^t^iii L detects the light leakage, LED18 becomes the 

tcm&\aZ L E D 1 8 fiUftl- condition of emitting light. 

.[0 0 7 9] [0079] 

^7^7" 2' frb$£±\.tz% The light generated from mercury-lamp 2' 

lifi* 2/ h7-r;^4 SrigiH transmits the heat cut filter 4. 

L, $ fbdESST' -i 3 5 ' Furthermore it becomes the light of a specific 

<D7j 3 4B^Mt© wavelength band through filter 34B of rotating 

fcfc 9, *W*n filter 35". 

^7^^7-6 8 RTf=i yfy Incidence is performed to one end face which 

Irlt)t77^^ 6 becomes the incidence side of optical fibre 63 

3 ODAWfflJt* 5—^<Z5 Jgffi^ through the dichroic mirror 68 and the 
AltU *©3te«:frttrt0>1HH condenser lens 6. 

4 0 ^©&ifcg&&l£j&*r U £ That light is irradiated to inspection region, such 
3fe£r3§£ as the stomach wall 40 intra-corporeal, and 

fluorescence is generated. 

[0 0 8 0] [0080] 

£<0 Mft&Jiat, EME7>fyi'* More specifically, when the light by which 

3 5' KiAttcFti-STtfi^ 7 -f ^ incidence is performed to rotating filter 35' 

* 3 4 B £iga§1-5 <H <b i transmits filter 34B, a 400 to 450 nm light is 

>9 > 40Onm^f)4 5 0 nm irradiated intra-corporeal, and fluorescence 

<Dyt&fc&ft\zmtt£tl, t<D occurs by that light. 

[0 0 8 1] [0081] 

^Tnfi^tf)— §|3^7c7 7>f 6 As for the fluorescence, incidence of that one 

3 A&f £ #7ciRiJ(75^® part is performed to optical fibre 63. 

b =» >"r>'lM/^X 5 , Incidence is performed to a spectrometer 29 

B-ff^? 7—6 8 Sr^T^ft through a condenser lens 5 and the dichroic 

M2 9 (cA#t$H>5^3t$ti-5o mirror 68 from the end face side, and 

w <Dj^%m 2 9 X'ftJt £ ftfc * spectroscopy is performed. 
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h^^tfi^ H^L^fcV^t^ The photoelectric conversion of the spectral 

tti%fX*ittWM$: £ fix = > t° a- light by which spectroscopy was performed with 

— 9 3 0 dlX^i^ixSo this spectrometer 29 is performed by the 

photodetector not to illustrate, and it is received 

by the computer 30. 

[0 0 8 2] [0082] 

3yt'a-^3 0TlifM Variation of the fluorescent wavelength 

ft#l4cD|£{b£r##f U £B3§£> characteristic is analyzed by computer 30, and 

^MZWWrl'Zo fcU bacterial existence is judged. 

9 3 6 When bacteria exist, the above-mentioned 

LT0te£-£x 7 ■< 3 4 B rotating filter 35* is rotated via motor 36, and 

(DjXfr'O \ZZ7 4 /is? 3 4 C&Jt filter 34C is arranged in the optical path instead 

&±\znm-$-Z>o of filter 34B. 

[0 0 8 3] [0083] 

7 -i >v$ 3 4 C Sr3tK±t^EB By arranging filter 34C in the optical path, a 300 

i~ 5 w t , ^^F^fC(i3 to 450 nm ultra-violet ray is irradiated intra- 

0 0nm^f)4 5 0 nm®M corporeal, and sterilisation of the bacteria can 

7t#BS*r£tU HHtffcSMrt-S be performed. 

r <t <5„ ^Lt, r9-#f£ And, if the standard time needed for that 

itifzv 1 — ? frb-ZOgkWit&Miz sterilisation process from the analyzed data 

•&Wt £ti5H*i£>B#|!5]#ili© passes, computer 30 rotates rotating filter 35' 

t > ^yti-^ 3 0 fill] via motor 36, and filter 34B is arranged in the 

te7^;^3 5' ^-?3 6 optical path instead of filter 34C. 

4C<DiXt><9^7j;\s? 3 4 B 

[0 0 8 4] [0084] 

■tLt, Wtf#:)fc8§ 2 9 L And, bacterial existence is judged with the data 

"C^ — 9 3 0 {cA^J^ti again input into a computer . 30 via a 

5r- "9 . W^<0^%-k spectrometer 29. 

¥U$tU OTrt^a} £ti&V^ By performing a similar process, microbe 

$=M&5 ^TI^O^SI^rfT 9 elimination can be reliably done until it becomes 
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r. t lc J; *) , $£^{::|&® T*# -So the condition that bacteria are not detected. 
^(DfatDlfem l$M 1 ©HlfiOJg Other effects are the same as that of the first 
Wit W\$k~QhZ) < , embodiment. 



[0 0 8 5] [0085] 

w0jB2_£7g#Jli&T0>3b*£ This second modification has the following 

mw<D%mzmm-r5> effects. 

Because the analysis and the sterilisation by 
the blue glow forjudging bacterial existence can 
be performed continuously, efficient microbe 
elimination is possible. 



5o 



[0 0 8 6] 

ft S3, JK 2 6 

8*:C©jt«[ig|l6 4{C 



[0 0 8 7] 

©7^;V^3 4B, 3 4C^ 



[0086] 

In addition, the light source device 64 of a 
second modification can connect the light-guide 
connector 8 of an endoscope 7 to this light 
source device 64, and can also use it as a light 
source for excitation in the case of observing 
fluorescence. 

In this case it is necessary to be used by 
loading eye-piece part 33 of endoscope 7 with 
the video camera 22 which records the 
fluorescent image. 

[0087] 

In addition, in the second modification, it is 
made to generate the light which switches 
several filters 34B and 34C whereby rotating 
filter 35' was rotated and were provided on this 
rotating filter 35', and removes bacteria. 

However, as shown in Fig. 9, when bacteria 
are detected, using a laser light source as 
excitation light, it may make the component 
which irradiates the ultra-violet ray of a 
germicidal lamp. 
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[0 0 8 8] [0088] 

o£ 9 , HI 9 (D%WMW 7 It In other words, with light source device 71 of 

it u— if 7 2 Id i 5 I/— if 3te£ Fig. 9, the one end of the optical fibre 73 which 

Sb&ft t VXfaUM 7«ft> makes the laser light by the laser 72 excitation 

•^^3 9 {iJfifi§tiyt5t7rW light, and passed through by channel 39 of an 

^7 3 (D—^K^—y $7—7 endoscope 7 is supplied by reflecting one part 

4 T*— £fl£rK£t £ -fr"C-^|p L , by the one-way mirror 74, it irradiates inspection 

% 7 T 4 7 3 cofdlffi;^ b WH region, such as stomach wall 40, from the other 

4 om<DWi&m±\zMM-fZo end of the optical fibre 73. 

U—fJtMt LTfiN 2 That which generates blue laser lights, such 

if % H e — c d U— iF^coW-fe as N2 laser and a He-cd laser, as a laser light 

<D V— ifft£H§£-t-5 h(D^W: source is employable. 

[0 0 8 9] [0089] 

~ <£> l^— if ft^S&S £*i/fcWi(£ The fluorescence from organism tissues, such 

4 0^O£#*&|ftj&»e>O^bte£ as the stomach wall 40 excited with this laser 

Z.<D%yr4^1 3 -C&tti L , light, is detected by this optical fibre 73. 

^(D%r7r4 3 IdJ; !5#}te The light by which the light-guide was 

^X\ J fc%\'t—%ifi^—'7 5 7— performed as for this optical fibre 73 transmits 

7 4 ^r^i© LT^TteiH? 2 9 t£A one-way mirror 74, and incidence of one part is 

It £ *K ^ftSs 2 9 -C#?t$ij£ performed to spectrometer 29. 

Ztctc fifty— Plt^^t'a.— The spectroscopy data by which the 

9 3 0 [c^hti, y — ffDMtif spectrometry was performed with the 

(ij;^!)^/^^- t'nyf spectrometer 29 are sent to a computer 30. 

<D^H@Sro^^J^$tl5o Existence of bacteria, such as Helicobacter 

pylori, is judged in the analysis of data. 

[0 0 9 0] [0090] 

-?:U"C > MWf)^ V t^lfflr Lit And, when bacteria are judged as existing, 

^-o^fi, ^yt'a- ^3 0tt computer 30 performs the control which opens 

1kM.y^-?2' (D%^Jc<Diy^ the shutter 75 in the optical path of mercury- 

7^75 < r&J^£ ; fT<^7kig lamp 2', and concentrates the ultra-violet ray of 

yVZf 2' yf ^ mercury-lamp 2' by the condenser lens 6, and it 

if 1/VX6 "C^^U 5t7r^ is supplied to one end of optical fibre 76. 
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ic-rs 0 

10 0 9 1] [0091] 

r. CD5fe7 r 4 '< 7 6 lift 77^ This optical fibre 76 is passed through channel 

/<7 3 b m^^ft^M 7 39 of an endoscope 7 as the optical fibre 73. 

"s^jv 3 9 F*9 (cjfil $ titfc It directs to organism tissues, such as a 

. 9 > fl&flfta* 4 0 ^ stomach wall 40, from the other end. The ultra- 

|§^{cro]tt"C#3fe bfc^^t-3c^r violet ray which was guided is irradiated, and it 

%®ffi$;%kWi~ : 5 J: 5 K: is made to perform sterilisation of the bacteria." 

[0 0 9 2] [0092] 

m^\tm*WLW1rt> a U-1F7 Next the effect is explained. 

2 9 W"fe3te&^:£.L N A blue glow is generated with a laser 72. 

7^7-74 £r;fr U %7 7 4 The light-guide of the blue glow is performed 

/< 7 3 IdW-feTc^r^Tni" -t to an optical fibre 73 via one-way mirror 74. 

<D?t7 7 J '< 7 3 fii*g&& 7 tf> That optical fibre 73 is passed through by the 

ft^^3 9tcffii$tbT*5 channel 39 of an endoscope 7. 

•9. %'7 7^^ < 7 3£r;ftLTW A blue glow is irradiated to an organism 

fe3te&£#ffl»Hc|»8*t-f5o tissue via an optical fibre 73. 

10 0 9 3] [0093] 

Z<D&f^ £{fc|fl$£(;:^y =i;<# When bacteria, such as Helicobacter pylori, 

9 — fn V ^<D'fflM&fetElrZ exist in an organism tissue at this time, the 

^HHcfi, :£3fc£)$&ft#t£;& s 2£ fluorescent wavelength characteristic varies, 

■fbU J tW^^; ; S:3t>'T^'^- ? 7 and that fluorescence is detected via optical 

3£ftLfelti-fZ 0 ^LT, * fibre 73. 

(Ogftrnmik, o*&tfctiJLfc And, that fluorescent variation and the 

'Skyt^^f hs^Zfryt^s 2 9 S. fluorescence spectrum detected in other words 

XF^ yt°a- 9 3 Old J: >9SJP are analyzed by comparing with the standard 

t te^^L^t*^? h ^ £ Jtlfci" fluorescence spectrum by the spectrometer 29 

5 r <bT*$!#f L. fflLW<D%te% and computer 30, and bacterial existence' is 

mmir% 0 judged. 

[0 0 9 4] [0094] 
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MMft'&fe'tZ) tWft Here, when it is judged that bacteria exist, a 

£fritzWfa-^ii. =>yt°3.-^ computer 30 opens wide the shutter 75 

3 0 H^Milt LT^It=i"'57k arranged to the position opposing to an optical 

i7 ^zf 2' <D%t&±.X%7T fibre 76 in the optical path of mercury-lamp 2' 

^^7 6 icM\vli~Z>$LWz.WlW. functioned as a germicidal lamp. 

Lfcv'-r v9 7 5£Hil#rL, M£ The ultra-violet ray by the germicidal lamp is 

®Tl:J:5Mjt^4frlIi^ irradiated to an organism tissue, and 

ji&fU 3£®£rfT5o sterilisation is performed. 

[0 0 9 5] . [0095] 

^<D%WMW7 ^ According to this light source device 71, it 

]) =i/<? ? — t°n y ^<D$kM<K detects existing of sterilisation, such as 

U l&M/^ffi'f 5 Helicobacter pylori. 

&f(Dfy-%!kMkT : &$MirZ> Zk\z Only when sterilisation exists, influence on the 

£.'oX1E1?;BM^<D&W : &1(&£> normal tissue is made extremely low by 

"C4>&< Lx l&iH"'5 w £ #*"C* irradiating a germicidal lamp, and microbe 

elimination can be performed. 

[0 0 9 6] [0096] 

(Wi 2 <DMM<DfcWi) Hi OS. (2nd embodiment) The 2nd embodiment of 

1 1 £r#fl8 LX#%i$M(Ds$ this invention is explained with reference to Fig. 

2<DmMmm*WLm-$-Z>o H 10and11. 

1 0 2 <D%%<DWMV>%Wk Fig. 10 shows the component of the light 
^{S^ff ESc^r^ U 11 1 fi^f source device of the 2nd embodiment. 
"si/tr— $ <Dffi$.%7FiTo Fig. 11 shows the component of the indicator. 

[0 0 9 7] [0097] 

@10 \Z7jk-f£ o \Z*mW<DM As shown in Fig. 10, immediately after the light 

2 (D^MtDj&tMfDytWMul 8 1 source device 81 of the 2nd embodiment of this 
fiH I D y V~f 2 (DWk<D%^ invention is the HID lamp 2, the one-end side of 

2 t4/*8 2 <D— the 2nd optical fibre 82 is arranged in the optical 

HMHtfEBSJi, t<D-mmc path. 

AM^titc^ft^i&^Kin^l^s The light by which incidence was performed to 

{tilffi^^ttiW^tbS^^^ 2 (D that one-end side is transmitted to the other 

&ttit§8 3T'^tti-rSoO^<9 N end. 

% 2 (H>%7 r -i '< 8 2 J; y> s The 2nd detector 83 detects the light radiated 
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%M&WL t LTC9H ID7>/ from another end. 

2<Dmmyt&%2<Dfetti&8 3 In other words, the light-guide of the illumination 

Z(D%2<D&lti& light of the HID lamp 2 as light-source means is 

8 3fcJ:or*OJBW3t©*» performed to the 2nd detector 83 by the 2nd 

£ OfeS) Srftffii-5«t5tb optical fibre 82. 

TV ^-5 0 This 2nd detector 83 is made to detect optical 

intensity (quantity of light) of that illumination 
light. 

(0 0 9 8J [0098] 

^/c % s<ls K'** "7 4 5 <D Moreover, just behind the band-pass filter 5, the 

MMtlztefS 1 <nMM<Dj&1&b\fi one-end side of optical fibre 12 is arranged as 

m^yr^^l 2 <Z5— JSWBOtfS in the first embodiment. 

IEH £ti^ Z.<D%7 7 4 ' 1 2 The light by which incidence was performed to 

©— «MH Alt £;Mfcft Steffi the one-end side of this optical fibre 12 is 

(cg^Lx ftkiS^ibttitt^ftS transmitted to another end, and the first 

ft&IS 1 OtfefflS 1 5 "Ctfctti-*- detector 15 detects the light radiated from 

■So another end. 

[0 0 9 9] [0099] 

£ 1 TbXf-% 2 <&3fctfcttJS 1 5 t After respectively amplifying each output of the 

8 3 <D&tiiTJl$% 1 RTf% 2 <D first and second photodetectors 15 and 83 with 

T is? 8 4 RXf 8 5 X^ti^fti the first and second amps 84 and 85, it is input 

ifMBSftfcSK flrffifS 1 RTim into the differential amp 86 which obtains the 

2<DT^^8 4 £08 5 CDMife differential signal of the above-mentioned first 

itf?:#5il7 VZf 8 6 icA and second amps 84 and 85. 

[0 10 0] [0100] 

£fc> ^20T^7°8 5<Dtti# Moreover, the output of the 2nd amp 85 is input 

3 <DT>78 into the third amp 87 amplified further. 

7(dA^$tL-5o ftifSMi&TV The output signal of the above-mentioned 

7° 8 6MI3©7^8 7 co differential amp 86 and the third amp 87 is 
fcti^rti-^-fiT^* vWI respectively input into the 1st and 2nd A/D 

1~3SBl < RU<SB2tf><0A/D3E converters 88 and 89 which perform a 

8 8^89 fc^ti^tiAJ} conversion to a digital signal. 
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$ti> T"^n ^{g-f-ziifj-^rtL-? 1 After respectively performing a conversion to a 

ftx i^/^fi7r(::3£&£ tifc digital signal from an analog signal, it 

^7?j£f$ 9 0 ^ffiafc-t Z>1£ 1 respectively inputs into the first and second 

RXfWi2-j 9 1 AS indicators 91A and 91B which comprise the 

t/9 1 B {c^rtb-ettA^ $ *L, display part 90. 

^ 1 .S.^!? 2 Isiftr—P 9 1 It is respectively made to display the signal 

AM9 1 BKiA^JcFtiSfi # input into the first and second indicators 91A 

_&*ft*hJWWlw**r*-5 «t and 91 B stepwise. 

[0 10 1] [0101] 

Hill Ii0!lx.fi^ 1 ^v^— Fig. 11 is that which showed the example of a 

^9 1 A©i^J^^ Lfc t <D component of 1st indicator 91 A, for example. 2 

X\ Wckfc<D2fflg<DLED& kinds of 5 red and green LEDs are arranged. 

5oIE£iJ£tu ii^LED The red and green LED areas are 

omwn^tl^tiftm £ ftT V x respectively divided. 
5o 

[0 10 2] [0102] 

=§- L E D<D{f -St-jgfiH&lEA/D Each signal end of LED is connected with the 

^&§£8 8RXf8 9<D? t i??/i' digital output end of above-mentioned A/D 

myitis tWf(n£tiX & V % xv 5 converters 88 and 89. 

^/Mf #OU-<yU{c:J; "9 t&ISL Above-mentioned LED sequentially emits 

ED&mik&ytZhZ «fc 5 Kfc light with the level of a digital signal. 

[0 10 3] [0103] 

09x.fi, Hi l^g^TcOLE For example, LED of the bottom of Fig. 11 

DtfHkhT{±L<D \£-y h <D\t ^ U shows the signal level which is the bit which is 

^/uSr^r; L, Mtk±.<D LED the most lower-order. 

&Mh-kiiL<D t* y h tfMf # The top LED displays the signal level which is 

^?r^^t5 i plCJiotV^ the bit which is most higher-order. 

-So S^ot, M 1 ^v^— 9 It follows that as it becomes large from the 

9 lACA^$ti5f^^;Hf level side with the small level of the digital 

4§-<OI^</Vri5/h&^ W</MRiJj&> signal input into 1st indicator 91A, the LEDs 

< & 5 {£otu ,<&:)frt"<5 light sequentially from bottom to top. 
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L EDfrT<D i b<DfrbV&lk±<D In addition, the same is said of the 

jj'S. X'MftirZ) <t o \z.t£ 5 e & component of second indicator 91 B. 

[0 10 4] [0104] 

L E DCO^S-tJL E D CD In addition, the number of LEDs and the colour 

&\ttMM<DMW>X-$tW Ltct of LED are not limited to that which was 

<75^PI^$ti5t>c0T*{t^v ,, o explained by this embodiment. 

<fc.\z%:£M<Dftm<D?Em : kUW Next an effect of this embodiment is 

i~£o explained. 

[0105] [0105] 

HID7 <D%\%%-7 r >f The light of the HID lamp 2 is detected by the 

^8 2T'j&tti£;ft^ optical fibre 82. 

J&fctJSI 8 3 "Cfi^Mf -^dS!^ £ The conversion of this light is performed to an 

ti 5 „ t.tz, d (Dftfr b £ b Id electrical signal by the photodetector 83. 

>k>- hV^^^^yU^ 5 SriiSi^L Moreover from this light, furthennore the light 

fcB s 3t77^^1 2 tc«t «9 ^ which transmitted the band-pass filter 5 is 

ffi£*K d tf>3tf*3fc&fcti3& 1 5 detected by the optical fibre 12, and the 

"CHMfs-^-{d^^$ti5 0 conversion of this light is performed to an 

electrical signal by the photodetector 15. 

[0106] [0106] 

d ti b ft$itii%s 15.83 (Dim The signal of these photodetectors 1 5 and 83 is 

ft-? 3nT l/rf 8 4 &Xf 8 respectively amplified with amps 84 and 85. 

5-Clf(B$tt % Zti^tKDft&L By obtaining a differential output from the 

Ltcit %-%MW}T>zf signal corresponding to each optical intensity 

8 6 id X V mWiiHtl £#<5 d t with the differential amp 86, the quantity of light 

fCt-oX, y<y 4 ^5 which transmitted the band-pass filter 5 is 

5 ^Si§Lfc7fe*^^tUT't detectable. 

So 

[0107] [0107] 

Z<DftWiT>"J'8 6 (DiHtUtA The conversion of the output of this operating 

/D^lftS 8 8 (d«fc ii? 9 J9A' amp 86 is performed to a digital signal by A/D 
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ZX% l -i 9 l A& 

yj/u? 5 ^m^Xitffifeofe 

XIW \tim^W^ XZ (Dim f©i 



converter 88. 

1st indicator 91 A is lit depending on the 
above-mentioned quantity of light. 

In other words, when transmitting only the 
light of a predetermined wavelength band in the 
band-pass filter 5, the difference of the signal of 
amps 84 and 85 is the maximum. 

The difference of that signal reduces 
following degradation of the band-pass filter 5 
or a crack. 



[0108] 

>i?fr-$ 9 1 AXm^-fZ r 

5 vm?. x^B^mmmmt 
x^zw&\a*, mi lKTjk-f 

5oiT©LEDWU 

m^\atm 1 1 <D-h$jw led 



[0108] 

The influence by heat and time-dependent 
variation of the band-pass filter 5 are detectable 
by displaying the signal level of that difference 
with 1st indicator 91 A. 

When the band-pass filter 5 is operating 
normally for example, as in Fig. 1 1 , all 5 LEDs 
light up. 

When the heat influence and time-dependent 
variation occur, it sequentially extinguishes a 
light from LED of Fig. 11 upper side. 



[0 10 9] 

mo led &rm tum o 



[0109] 

And, when degrading in the degree to which 
exchange is needed, the green LED on the 
upper side extinguishes, and only the red LEDs 
on the lower side are lit. 

By noticing this, the user can know that the 
band-pass filter 5 should be exchanged. 



[0 110] [0110] 

— ytWLtti%s8 3frbttit)£ On the other hand, the signal output from the 



99/10/29 



41/60 



(C) DERWENT 



JP10-308114-A 



tltcm^%Ty78 5RXf8 7 
■CUMiU A/Dg 

-f ^v^-Jr-* 9 1 B %MkTl~ 
5, 



photodetector 83 is amplified with amps 85 and 
87. 

The conversion of that signal is performed to a 
digital signal by A/D converter 89, and 2nd 
indicator 91 B is lit depending on that output. 



[Olll] 

o£9, HI D7^2©)t^ 

1 B fc*Sf* 5 L E D &mkM.tt 
-TZ><DX\ HID7y7'20# 



[0111] 

That digital signal depends on the quantity of 
light of HID lamp 2. 

In other words, because LED in second 
indicator 91 B sequentially lights depending on 
the optical intensity of HID lamp 2, a reduction 
of the output after long use of HID lamp 2 is 
detectable. 



[0 112] 

lot, *$m<D]&1&\*$XT<D 



[0112] 

Therefore, this embodiment has the following 
effects. 

In addition to the effect of the form of the first 
embodiment, degradation of the fluorescent 
image by the output reduction due to the long 
use of HID lamp 2 can be known quickly. 



[0 113] [0113] 

in^N buIE'^ Furthermore, the exchange stage can be more 

5 (D&WlBlXFH ID7 2 <D reliably known by degradation of the above- 

fclj^fST Sr^f y i/'tr — 9 9 1 mentioned band-pass filter 5 and output 

A, 9 1 B \Z X <0 \z.W$£fa\z.7F reduction of the HID lamp 2 with indicators 91 A 

tii X&W^M* «t 9 Sfc^fc and 91 B since it is shown in steps. 



[0 114] [0114] 

**J, El 1 0 d&^T, HID In addition, in Fig. 10, it is made to arrange the 
7 2hW,2 <D% 7t^^8 heat cut filter 4 between the HID lamp 2 and the 
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2 t (DWzl&jj y h 7 4 JV? 4 2nd optical fibre 82. 

£rI£8-f-5<J: 12© The light which passed through the heat cut 

ft 7 r 8 2 Id <fc "9 y h filter 4 by the 2nd optical fibre 82 is detected. 

7 ^ /V ^ 4 ^MLtz^t^^Ui Moreover an optical fibre 1 2 may be made to 

U * fcft 7 r 4 '< 1 2 fit £ £ detect the light which passed through the band- 

|c/<^ K'<* 7>f^5iIL pass filter 5 further. 
fc3fc£1£fcti-r 5 J; 5 LX fc ^ 

[0 115] [0115] 

#33* #lx.fiflH 1 [c&V^T, ft In addition, for example, in Fig. 1, the upper end 

77^(^1 2 coiiSfiiftSg^GO of optical fibre 12 is positioned near the centre 

t*MjSl:ftfiLtv>5iS, ft in the optical path. 

K©±^*"Ci£fif LTft7 7"f However, it extends to the upper end of the 

/*1 2 (cA#t $ti5^ttSfti: L optical path, and while arranging so that the 

"C_bT2ffttf>£$c cover of the whole region in the up-down 

<fc 9 {£lEfii"5 ^.coft direction may be achieved as a detection light 

7 t 4 1 2 ^rlS® icSiS^^' by which incidence is performed to optical fibre 

|o] {c^iJii" 5 feWi^Wt^Wttf 12, it may be made to provide the movement 

<t o \z t"Ct^v\ means which moves this optical fibre 12 in the 

direction perpendicular to the paper surface. 

[0 116] [0116] 

r. CO «fc o K:SilSft0>&tii#S£: Thus detection means of the transmitted light is 

ffMU ftSS^GO/h formed, and in the optical path only a small 

c&^PTU §|5d>f>WftSr® parts is occupied. 

•3 &tpft7 r "f 1 2 &ftSS^ The cover of the whole region in the optical 

<D-&$,&j]'<— <fc 5 M^^f path is achieved for the optical fibre 12 which 

■Y^i-Z^&ZWU-fZb, ft 7 receives the light from that one part, and if 

t4'^ 1 2 fiftSSico/^^ means which scans for this condition is 

7 j 5 <D&$,\z.%s LXZz provided, when that arbitrary part degraded, or 

©ffift0>*Mfc#3&fl: Lit K> X>Xf the optical fibre 12 cracked etc. and variation off 

«;M&L-caiift©flH43Eft:as characteristics of the transmitted light causes 

^CftBH^Kifcx ZOtfr&toM for the whole region of the band-pass filter 5 on 

tijfe (SfcVMi&ffcfc«fc3#) & an optical path, the light leakage in that case (or 

^fctJLTft&fcti^l 5 t^ftT' light due to degradation) is detected, and it is 
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# 5 «fc o \z.t£ *) , ct"9 S£^l£/< able to be guided to photodetector 15, and the 
V K'*:*7-r/i'^ 5<E>#t£^-ft; variation off characteristics of the band-pass 
$r^J±S"C# <5 «fc 9 l^ft <5 0 filter 5 can be more reliably detected now. 



[0 117] 

JIlfiOJKtB^t^fSWIwJli- to this invention. 

So 



[0117] 

In addition, the embodiment comprised by 
combining partially a part of the component in 
the above-mentioned embodiment etc. belongs 



[0118] 



[0118] 



[#15] 

1. £#«©J«B9J3te$r«±1-* 
aa Ki" 5 BR 7 -f /u ^ w 

[0 119] 

frj ps-t 5 br 7 /u * #a 

ffilE«fJ$fMffi7-f**^a 
«BR7-f/v^*a©3feail«M* 



[Additional remark] 

1. The light source device containing light- 
Source Means to Generate Wide Range 
Illumination Light, band-limiting filter means to 
limit the wavelength band of the illumination 
light output from above-mentioned light-source 
means, and transmitted-light detection means 
to detect the illumination light which transmits 
above-mentioned band-limiting filter means. 

[0119] 

2. Light-Source Means to Generate Wide 
Range Illumination Light, Band-limiting filter 
means to limit the wavelength band of the 
illumination light output from above-mentioned 
light-source means, Transmitted-light detection 
means to detect the illumination light which 
transmits above-mentioned band-limiting filter 
means, Permeation characteristic detection 
means to detect variation condition of the 
transparency characteristic of above-mentioned 
band-limiting filter means depending on the 
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W&b^%%WMWo output of above-mentioned transmitted-light 

detection means, 

The light source device comprised of the 
above-mentioned. 

[0 12 0] [0120] 

3 . 2 <D%WS*S.Xfo<>X^ ttf It is the light source device of 3.2. 

fSSfii^^ffi^l*^ tufS^^ Comprising, above-mentioned transmitted-light 

4 frZ^WLft^^k^k^L detection means is a light source device which 

t LXtxfc£titc$ti$ t (Dyt : k%k detects the light of the band set up as a non- 

Itii'&ytM^Wio transmitted area of above-mentioned band- 

4. 3 <D%Wk^WXfo<oX, tu limiting filter means. 
Rafflfttfeffl^SMt, ituf2^$c It is the light source device of 4.3. 

W&7 ^Wl<d^M^W& Comprising, above-mentioned transmitted-light 

t IsXWtlfii&fritzffii&tD o hs detection means is a light source device which 

frtb < t IflSOlrifc&aiifi £ has 2nd filter means to make at least part of the 

*5B2(D7>{^^fg?rtt band transmit among the bands set up as a 

%jftM$£W.o non-transmitted area of above-mentioned 

5. 2<D%WMWXfor>X, £ band-limiting filter means. 

b 3Sii#tt^ttl¥SWffl^ It is the light source device of 5.2. 

(:{&CT, mt\i1$t$,ffl$&7 J As Comprising, furthermore, the light source 

9 ^fk<D%M^^^<D^i\^M device which is comprised of display means to 

3^^i~5^F^&£rJM»"£~ <5 display variation condition of the transparency 

ftMz&Wo characteristic of above-mentioned band-limiting 

filter means, depending on the output of 
permeation characteristic detection means. 

[0 12 1] [0121] 

6. j£tt#WHBE3te«:3B£1"5 6. Light-Source Means to Generate Wide 
ftM^Ekt,. mtZftM^&frb Range Illumination Light, and Light-Source 
3B^Sti5fiSW3t©3t3ftAS:tt Optical-Detection Means to Detect Optical 
tti-fZytWytftilii^&t, Stfte Intensity of Illumination Light Generated from 
ftM^&frbtiiJ]£tlZ>witZM Above-mentioned Light-Source Means, band- 

Sr*9ffi*t"S1lf JK limiting filter means to limit the wavelength band 

s^f^Ek t , lufS^^ of the above-mentioned illumination light output 
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^JPS^-f/^^^^^rSi^i'S^ from above-mentioned light-source means, 
9tft<Dytfa&$:&tti1rZ>MT&yt Transmitted-light detection means to detect 
&tti^&£, H&fE3teaS3tlfcttJ^ optical intensity of the illumination light which 
&bmtZMj!ihft&lti^&<D{iijj transmits above-mentioned band-limiting filter 
^S^tti^tftCt, ItJlE^ri^ means, Above-mentioned light-source optical- 
r&JPJ!:7 >^^^IxW3fc3§i©#t4 detection means and permeation characteristic 
<D^ikVtM%fetti^ &M$b¥f& detection means to detect variation condition of 
^Hj^ftts £r^{fBi Ltc Z. t & the transparency characteristic of above- 
¥fWt t "t" 5 )fe^^^o mentioned band-limiting filter means depending 

on the output of output means of above- 
mentioned transmitted-light detection means, 
these were comprised. 

The light source device characterized by the 
above-mentioned. 

[0 12 2] [0122] 

7. 6^1gltfeot, m It is the light source device of 7.6. 

f2Si§4#t£^ft^J&fi> HU1E2I Comprising, above-mentioned permeation 

^^t^ktH^^<Dtat}it ^rt fufcl characteristic detection means is a light source 

M^yt^ktii^^fDtii^JiS-^rt % device which has comparison means to 

tbt£i~51tt£#lx£^i~<57tj2I compare the output signal of above-mentioned 

i^iSo transmitted-light detection means, and the 

8 . 6 Xit 7 (DjtWk^WX'&'D output signal of above-mentioned transmitted- 

mj|ESi§^tb^^ffi^ light detection means, 

if ^rizjfc CT, tulE^^JPS^ It is the light source device of 8.6 or 7. 

J ^&(D%:Mi&¥?fe<D^k Comprising, the light source device which is 

&^7F^gk$: comprised of display means to display variation 

*t~<53fe$£Si!o condition of the transparency characteristic of 

9. 8 <D%W^WX*h^>X^ fij above-mentioned band-limiting filter means, 

fE^^F^Sfi, lufS^^^JPS^ depending on the output signal of above- 

-Y A? 9 ^^(DjtMilkWfe^ik mentioned transmitted-light detection means. 

KM £rl£l$£#J fd^-f 5 3fe^ It is the light source device of 9.8. 

uto Comprising, above-mentioned display means is 

a light source device which displays stepwise 
variation condition of the transparency 
characteristic of above-mentioned band-limiting 
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filter means. 
[0 12 3] [0123] 

10.6 Wffllttfcot, It is the light source device of 10.6. 
tulS^i^^tt^ttl^^flx huIE Comprising, above-mentioned permeation 
ftMft&&^&<OtiiMt'%rfcl& characteristic detection means is a light source 
Ct> m^%W^^(D^^t <5 device which is comprised of light-source 
Mfflyt&I^tD^iktyKM&^TF^ condition display means to display variation 
^%WJ^MM^^Wi^:^^ir^) condition of the illumination optical intensity 
ytMz&WLo which above-mentioned light-source means 

generates, depending on the output signal of 
above-mentioned light-source optical-detection 
means. 

[0 12 4] [0124] 

11.1 OCDTtragTfcoT, It is the light source device of 11.10. 
Suf53t^#t^l^^^ : ^:(i> iuf2 Comprising, above-mentioned light-source 
)taS^Sw%^i-5^W3t3fi* condition display means is a light source device 
<D&ik&$£V£tf}fc&7jk1~Z>ytM which displays stepwise a variation of the 
S*iIlo illumination optical intensity which above- 

12. 2 OTtigitfeoT, mentioned light-source means generates. 
tuf5fll5Sii3t^ffi¥S{i> fu It is the light source device of 12.2. 
1R%M^®t<oyt&±\ztiiWt£ti Comprising, above-mentioned above- 
fcS9IEffir*Scft!lPfi7>r/^^^S{^ mentioned [sic] transmitted-light detection 
&tf%yti&<D'£t$t%:jjs<— i~5 means is a light source device which has 
«fc o td^^-ir l/^Wt^^-f^yt scanning means so that the whole region of the 
WMM-o optical path in above-mentioned band-limiting 

filter means that above-mentioned light-source 
means has been arranged in the optical path 
may be covered. 

[0 12 5] [0125] 

13. &rt%ttftf££ft&M 13. In Order to Observe Fluorescence 

m&frh^JtZWiU Perendoscopically, in the fluorescent light 

'f'Sfc^^Wfe^^^^^^S source device for observation which consists of 

fifeTfe ^^tSBE^HI the combination of the band-pass filter which 
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WcM? l/~7b W£,3t£-:t§i®i"5 transmits blue glow and the high pressure metal 

Y;<?. 7 4 )V$ <D%jL?f.izt> vapour discharge lamp which emits white light 

^frh&%^%W^ffiJtWM.W for exciting a fluorescence from tissue, first 

K*5V>"t\ Y'<*7j optical-detection means to detect light other 

/i'*£SifiLfcW£3feElfl>©ft than the blue glow which transmitted the 

££tJii1-5^l03t&iti^l§: above-mentioned band-pass filter, the 

t > tulE^ 1 <Dytfelii¥-gk.<Dlti comparator which compares the output of first 

tl%kt®tfZ>it%t&t, buIEM optical-detection means, When the output of 

1 <^5fe^tB¥-^<7)tiS^^BiJf5|!E first optical-detection means becomes more 

^-fitJ^-hfe-SV^fiJ^T^^ofc than the above-mentioned existing fixed value", 

9fcf£#t££&rt*&g$ 1 <D or falls below it, the fluorescent light source 

^^¥■§1 J: K> £ ti 5 i&ytM device for observation which consists of the first 

^ffl%Mz£W.<, display means to notify the operator. 

[0 12 6] [0126] 

14. 1 3 <D$kftM&m%M& It is the fluorescent light source device for 
ftfcoT, BuIEi^JE^M^^ observation of 14.13. 

iSrft9 ^zf<D&&yt&$ilii1-Z> Comprising, the fluorescent light source device 

W2<Dtfitti¥-&k, buIE^IO for observation which joins and has 2nd 

tfctti¥&tf>ffl^£:, BufeM2<D detection means to detect white light of the 

^ffi#^t£>t±i .73 5^ fill above-mentioned high pressure metal vapour 

^r^&b-SJtt&^^i^ iufE^l discharge lamp, the output of first detection 

(D&7F^%klz.1]Uz.XmtZlt%l^ means, comparison means to require the 

^.(DiHtl^^Tjk'f'^'B 2 (D^tf output of second detection means a ratio or a 

^IS^r-n fcHtto^^H^ffift difference, and 2nd display means to display 

M$&\S.° the output of above-mentioned comparison 

15. 1 3 (Di£%M&%ytWM means in addition to first display means, 
tt'iot, fulE^^li^iBlill It is the fluorescent light source device for 
%&.<F> LED ff&A/fz.'f Wr— observation of 15.13. 

?VfoZ>i!kytWMffiftM?!£Wo Comprising, the above-mentioned display 

device is a fluorescent light source device for 
observation which is the indicator with several 
LEDs located in a line. 

[0 12 7] [0127] 

1 6 . %Mt%&&.1-Z%Mb. 16. Light Source Which Generates Ultra-violet 
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^&%%^^1r%%Wsb x 1515 Ray, the light source which generates a blue 

*Sr8rttt4tWlcfrttrtfc3f3t glow, and the optical fibre which performs 

~ i T%>%y 7 4 luf2Wfe3fe perendoscopically the light-guide of the above- 

&%$fc\z.f$M Ltz$&^ %££rtZ) mentioned light to intra-corporeal, the analyser 

^Jb&T*^? h/Wd^i¥LT# which decomposes into a spectrum and 

#fi~5##f3§£* ^(D^^Z h analyzes the fluorescence to generate when 

Mz£ $ — t°n y irradiating the above-mentioned blue glow to a 

^OM^tt^tH-fS £ i tissue, while that spectrum detects existing of 

t>t£ x LTfu bacteria, such as Helicobacter pylori, the 

fEs^^^tSr^Ert fluorescent-diagnosis treatment apparatus 

v 9 ^Ix <£ 9 fllEfc $ tt 5 which consists of shutter means to irradiate the 

^BfrfniSE^fio above-mentioned ultra-violet ray to intra- 
corporeal synchronizing with existing of 
bacteria. 

[0 12 8] [0128] 

(#151 6-2 1©**)— jj s (Background of additional remarks 16-21) 

^y — tfu y EflSBtt On the other hand, when Helicobacter pylori 

irtl:#St5I'p, *jt^£r^ exists in the stomach pituita, it is easy to 

£L-^-f <> jfi-(kJwO<C365 5 pj generate ?ulcer-sore?, and it is said that 

n&VkfcWi^^bmfrtiX^^&o ^ possibility of being linked with canceration is 

ijn/^^^^DiiS©^*© high. 

7tfe^ii^M^r{^o/c[^^^& The removal method using a usual medicine 

tfs&ibtl/tv^^ 2££rttftft is known for the removal of Helicobacter pylori. 

(3L/!B£J L&frftfi&fe&V^ However, medicine must be taken 

(#15 16-2 1©ltt) — y continuously. 

^-b°c2 y ^<Z5ftH^©# (The objective of additional remarks 16-21) 

ft^&U *B1fi}& s ^H5E"f~5B^ It detects existing of bacteria, such as 

©*«*Jfl*^t*:flMt^5 d Helicobacter pylori. 

J: o TIE^I^^9|£#£: Only when bacteria exist, influence on a normal 

@#>T{i/ N fc< L> pltti tissue is made extremely low by irradiating the 

t5^3feiMgI©ftfe ultra-violet ray for sterilisation. 

(#15 1 6^2 1 (O^i^z) y An offer of the fluorescent-diagnosis 

=i/<^ * — fcTn y #£<7)&ffl0<D# treatment apparatus which makes the removal 

fcfcfcfcU »»A«lWEi-5«p possible. 

W^M7tWt5: fcfcct (Effect of additional remarks 16-21) 
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oXlEWlBjfc'^iD&W&fcibX It detects existing of bacteria, such as 
'P*£.< f^Bir ZZk&XZ Helicobacter pylori. 

2>o Only when bacteria exist, influence on a normal 

tissue is made extremely low by irradiating an 
ultra-violet ray, and microbe elimination can be 
performed. 

[0 12 9] [0129] 

17. 16 (D^ytB&r^BW. It is the fluorescent-diagnosis treatment 
t'feot, WfE#?fl>3fc£f§±-r apparatus of 17.16. 

%%Mfe{^EL&MM%1&'flL7 > Comprising, the light source which generates 
-fXh^^MMhW:'^.W.o the above-mentioned ultra-violet ray is a 

18. 16 GD^^tf^i'p-S^ft fluorescent-diagnosis treatment apparatus 
t'fcoT, sulE^^-ft which is a high pressure metal vapour 
©#*)|fc;U±1I*©7-f/P*© discharge lamp. 

9J J: 33bfe&»r?&a?K It is the fluorescent-diagnosis treatment 

Mo apparatus of 18.16. 

Comprising, the switch of the above-mentioned 
ultra-violet ray and the above-mentioned blue 
glow, the fluorescent-diagnosis treatment 
apparatus can switch between several filters. 

[0 13 0] [0130] 

I 9 . #0-3te*r»±-*-a3te*i, 19. Light Source Which Generates Ultra-violet 
W#3fe$r3§£i"53fe?3ig£, itufE Ray, the light source which generates a blue 

Srflc&rtfc* glow, the optical fibre which performs the light- 

Jt~t r <i ' '*> t „ mIfEW£, guide of the above-mentioned ultra-violet ray 

Ift&IBMkizmto Lfcl£, and the above-mentioned blue glow to intra- 

■5^3t^r^^^ h^W^^fl? L"C corporeal, Analysis means to decompose into a 

ft%t~f'Z>'ft%f^%k t > iufS^^ spectrum and to analyze the fluorescence to 

9 YMz. <£ O^ijn/^^- 1* generate when irradiating the above-mentioned 

n y #(^|ffl0(^#ftlr^ai-t-5 blue glow to a tissue, While the above- 

I I h^.'MM^WtE^^ML, mentioned spectrum detects existing of 
ttffa$B|Si6S#?!El-5 t¥\Wr Lit bacteria, such as Helicobacter pylori, it judges 



U-mmmtS-ltZfo®. rt (£ existence of bacteria. 



E§#ti~<5fli<J#il^l£ £ % Sr^-fii't" Control means to irradiate the above-mentioned 
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5^7t^®ffp3S^tto ultra-violet ray to intra-corporeal when it is 

judged that the above-mentioned bacteria exist, 
the fluorescent-diagnosis treatment apparatus 
which is comprised of these. 

[0131] [0131] 

2 0. 19 (D^^tBWr^MBW It is the fluorescent-diagnosis treatment 
tfcot, lWffi#7 7^'<firt apparatus of 20.19. 

fflMtD?^ blfJ KT'fc'S^Tt Comprising, the above-mentioned optical fibre 
f^f^rftJ^^fSo is a fluorescent-diagnosis treatment apparatus 

2 1. 19 (D&yt&Wr f&SK^B which is the light guide of an endoscope. 
"CfcoT. mnZyt? 7 ^ ^iifa It is the fluorescent-diagnosis treatment 
&&07*>*si'ft\zf$fo£ti apparatus of 21.19. 

Zikytl&ffltffi^^Wo Comprising, the above-mentioned optical fibre 

2 2. 19 ©S^t^WffpjSf^ft is a fluorescent-diagnosis treatment apparatus 
"CfcoT. WIBSOffll^Sfi^^ passed through in the channel of an 
tfa-^-e*>5*3fe*Wift*« endoscope. 

Mo It is the fluorescent-diagnosis treatment 

apparatus of 22.19. 

Comprising, above-mentioned control means is 
a fluorescent-diagnosis treatment apparatus 
which is a computer. 

[0 13 2] [0132] 



[EFFECT OF THE INVENTION] 

W±tft^ LfCcfc 5 l£2fc3§(3EK:<fc According to this invention as explained above, 

tUi\ JC£?Brifi©fig^^ : £:5l^"t" by providing light-source means to generate a 

ZftM^Wcb* ftr!E3fc8K^fita* wide range illumination light, band-limiting filter 

btt}^3$tL5fi5W3t©SE^ffir^ means to limit the wavelength band of the 

^r$iJPIi"S^ : ^JPSy r -r> r ^^^ illumination light output from above-mentioned 

gkb, 9&IE^f*jcft!lffi7>r/>^^ light-source means, and transmitted-light 

S*Sifii"SfiaW*^Wi"5 detection means to detect the illumination light 

iSiiTt^tti^^ir > HuiE3§i®5fe which transmits above-mentioned band-limiting 

^Ui^^^(±i^(-i^ CTWfS^ filter means, and permeation characteristic 
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1&Wfk7 J >V9 ^^(D3t^i§# detection means to detect variation condition of 

teOg£{b:t£fi$:&ffi-t-<5jgi&$f the transparency characteristic of above- 

fefeiti^Hkb, Sr&ttTV^tf) mentioned band-limiting filter means depending 

X\ fluia^^JPS^-r^^^g on the output of above-mentioned transmitted- 

£i§i® Lfc^i^$iJPS^tL/cBS^ light detection means, because the variation 

3fe©3te2tifi#t40>3E{Mfcflg£:8l condition of the transparency characteristic of 

&1-Z)ZbfcX-% %<DX\ &{JH the band-limited illumination light which 

$ fitc^'a-\z.lit^i$ l U^Ry -i transmitted above-mentioned band-limiting filter 

w t K means is detectable, by exchanging the band- 

<£ "9 ^ ISiz.f&WUcMLfclrri&fitl limiting filter means when detecting, supply of 

K£ftfcfl8W3te©#*&&flfcfii-e the band-limited illumination light suitable for a 

£ 5o diagnosis is always securable. 

[mmnwimftnw] [brief explanation of drawings] 



[Ml] [FIGURE 1] 

*%W(DWi 1 <D%M<D^M(r>% The diagram showing the component of the 
WMWO^fc^TF-fMo light source device of the first embodiment of 

this invention. 

lm2] [FIGURE 2] 

7 4 s^P (DMM^ffe^F&TF'fffi, The characteristic view of an outline showing 
B&CD^ttlHo the permeation characteristic of a filter etc. 

[FIGURE 3] 

fH 1 <DMt&<Z>J&Wt<D%$ 1 The block diagram of the fluorescent 

&Wi^tc ; & : ftMMfa i ®M^W.(0 observation endoscope apparatus provided 
MlSM* with the 1st modification of the first 

embodiment. 

[El 4 J [FIGURE 4] 

HOte 7 4 ;\/$ Ol#^c^r7F-MES The front elevation showing the component of a 
Mo rotating filter. 

[M5] [FIGURE 5] 
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Islfey 4 ;v$ \z.^l <0 ttft htitc The characteristic view showing the wavelength 
#'7^/u*(73$t;g:#'t4£7Fl-# characteristic of each filter attached to the 
ttHo rotating filter. 



[HI6] 

m 1 2 '»#J 



[FIGURE 6] 

The block diagram of the endoscope apparatus 
provided with the second modification of the 
first embodiment. 



[07] [FIGURE 7] 

[site 7 <D^rfi%;7r.-ir~EM The front elevation showing the component of a 

H 0 rotating filter. 

\ms] [FIGURE 8] 
0 7 ©HIS 7 -f )V$ \zM V) tttf The characteristic view showing the permeation 
fty << <D%£i!k%f\&%7Fir%f characteristic of the filter attached to the 

t£IHo rotating filter of Fig. 7. 



[@9] 



[FIGURE 9] 

The diagram showing the component of the 
light source device provided with a function 
which performs microbe elimination. 



[121 10] [FIGURE 10] 

&&&<D$£2<DW&<DM1&<nyt The diagram showing the component of the 
WMW:V)&J&%:7F'i~Mo light source device of the 2nd embodiment of 

this invention. 



[Ull] 

4 ©«j£«r*-*ia. 



[FIGURE 11] 

The diagram showing the component of the 
indicator. 



2- H I Dyyy 

3- WM 



[EXPLANATION OF DRAWINGS] 

1... light source device 
2...HID lamp 
3... power supply 
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4... 

5- 
6v 
7... 

8- 
9... 

1 1 

1 2 

1 3 

1 4 

1 5 

1 6 

1 7 

1 8 

2 1 
2 2 
2 4 
2 8 

2 9 

3 0 



Hatty jjvz 

asm 

^2 co/-^ K'<* 7 -f /i' 

Jt«E« 
LED 

2 5-CCU 



4... heat cut filter 

5... first band-pass filter 

6... condenser lens 

7... endoscope 

8... light-guide connector 

9... light guide 

1 1 ... transmitted-light monitoring means 

12... optical fibre 

13... leak optical-detection part 

14... 2nd band-pass filter 

15... photodetector 

16... comparator 

17... variable resistor 

18.. .LED 

21... fluorescence observation endoscope 

apparatus 

22... video camera 

24, 25...CCU 

28... optical fibre 

29... spectrometer 

30... computer 



mi] 



[FIGURE 1] 
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[FIGURE 2] 



V" 




300 400 500 600 700 tts (nm) 

[translation of Japanese text in Figure 2] 
vertical axis: transmittance 
horizontal axis: wavelength ( nm ) 



[0 4] 



[FIGURE 4] 



34A 




[05] 



[FIGURE 5] 




3O0 400 500 €00 700 

i&£ (nm) 



[translation of Japanese text in Figure 5] 
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vertical axis: transmittance 
horizontal axis: wavelength ( nm ) 



[Hill] [FIGURE 11] 



91A 



[translation of Japanese text in Figure 11] 
top 3: green 
bottom 2: red 



[0 3] [FIGURE 3] 
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[translation of Japanese text in Figure 3] 
also refer to EXPLANATION OF DRAWINGS 
26 image processing unit 
36 motor 



[me] 



[FIGURE 6] 




[translation of Japanese text in Figure 6] 
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2' mercury lamp 
36 motor 



[0 7 J 



[FIGURE 7] 




348 



34C 



[18] 



[FIGURE 8] 



a 



34C 



3CB 



300 400 500 600 aB (nm) 

[translation of Japanese text in Figure 5] 
vertical axis: transmittance 
horizontal axis: wavelength ( nm ) 



[091 [FIGURE 9] 
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75 6 j' 

[translation of Japanese text in Figure 9] 
2 % mercury lamp 
72 laser 



imi o] 



[FIGURE 10] 
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DERWENT TERMS AND CONDITIONS 

Derwent shall not in any circumstances be liable or responsible for the completeness or 
accuracy of any Derwent translation and will not be liable for any direct, indirect, 
consequential or economic loss or loss of profit resulting directly or indirectly from the 
use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK" (English) - 

"WWW.DERWENT.COJP" (Japanese) 
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mH4 5 0nmC03t*2iS) 1* SjSiSfttt&fl'U r 

»■) -r5^-g-(;(£ffl$ix5 = 

[00 3 9] -0*0. r©36J|[KH2 3liS3t*Sl<07t 
a#®&©fc#©a#SU£J8fl89?fti> 

[0 0 4 0] w«05fc2K2£B2 3 "CM:, *-?3 6 

K>[Hl1toite{Cn-^ y i> = — ^3 7£&9fl-|-}\ 9 
3 6<OEHEfil[a*ttiai-5ri:lci9. 3feSS±iiS2:;t£ 
frfe^/i^ 3 4 J^r^i±Jl-5^i:^T*t5J:5lCtT 
339, dcon-* 7(Oaj^m-^ttn>t ; 
a— * 3 OICA^ft-S, 

[004 1 ] mtiW$.\£% 1 3cotB^(i=3 yf a 



3 01^^ Six, aHx**SWlLfc»&K7 l UK'* 
-*2 7fcmiX7t#tfcai3ftfcci&ism&3IgB2 6 
^r^" l-T^nf & 5 J: ? t£ L"CV5 0 
[0 0 4 2] *6IC«iX*«WJ«l 3©HJ*»iLED 

S«7^;^ 3 4 B^iBS$4xfcS-^lC0N|CLT-?:<0 

•)(CLTV^^ = 7 4,v? 3 4C^Eg$4xfc#-g-t> 

[00 4 3] ;W7fD^^yf 3 8©Mffl (ON/ 
OFF) tea-* !)iya-/3 7 ©iB;Wf -^ICS-^ 

tavta-? 3 o 

[0044] 3\z.&z>±\ttmLT 4 v 

^X4 i^st. #ert»R«4o«pottaESffiic!Hjw 

s ft-S- 
•a5«-«a:ttfc*r^uvx4 2{c«t9, ^-r-s. znmik 

tfcBiai-O— i^tf-i" K4 3©$fci»K;jSEB£*x. Z© 

a. 

[0 0 4 6] Z<r>&m&3 3i;fl'f*^7 2 2#=g* 
S*tfc*S-fcl±, 0»*Tlg*S?-4 6*JrCCCD4 

7^tSi$ti5, r«05 7-4 6iiifIi<')S^!: 
Six, C<©*tffi-Cttf l Ufcr*>7 2 2WlZAatLfc3tJ4 
l/yX4 9tC<t"3CCD4 7l:»^ 0 

[0047] :occd4 7 -QKmz&ztiitmmt^ 

lie C U 2 4 -C«*»S3ftTi!Mk«*jJ£4jfc$*i, m 

MSSI2 6!;gtfUt'^^ 2 7 !Cii3f©l*5mM 
[00 4 8] pI®j 5 7-4 6 dS.^-C^-T «t 9 id 

K&tSix, W-VX5 2lC.J;i5*7tLT7t7r'l'-'<2 8© 
A WfflJ i45-*©IIK*<. 

[0 0 4 9] - <Dft7T'('<2 8 ©-.#©i8SlCA3t£ 
ftfcftli#7tS&2 9K*3t£ix, r C0^7t§§2 9 T-S3t 
<Oftft»tt*ifflS S Jx, * W3JJ£ $ tl-fcx- * 14= ^ f 
=1-9 3 OJCA70$tx5„ 

[0 0 5 0] 3Vfa-^ 3 0«U A^ShTt^^* h 

dfe^m^tc^y =^<**-t s n y ^©aoii 
* - t'n y «co«l®^#«E-t 5»^ici4«3t(0*fi« 
[0 0 5 1 ] Sfc, /n-7 5 7-5 l ^j2igL)*:7t!4, 
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t5#ttro^ ^ a ^ j/ ? 7 - 5 3 CAMt 5, d<£> 
y^fasfy? ?7-5 3 L7i}fcf43? 1 <D I CC 

d (ccD#§^^->Vyfy->7 7 ^r) 5 4 -eg 

ftStU y^faj yff i7-5 3T?£tt£ixfc)fe«:$ 
?5{CS*f5 7-5 5-CE*te;frfcSL I2WICCD5 

[0 05 2] IlSU ! ^2roiCCD54, 5 6 T Jt* 
SE&^tifciiflHa-S-ttC CL'25 |dA7j£*u fSS-8iS 
gcftfc&CBB&l&B 2 6 5:gTf V * 2 7 Id 

[0 0 5 3] #ft|§2 $frW*%7 £ - J ?<r>mK\^& 

(dl*^— * 3 6 SrElte$-tir-C7-</i'^ 3 4 C^3tK±(C 

fta-t-sj^id&jEu rt«ut7©5-r vsitfr 

[0 0 54] ft£w0tt£ft*rttttt!SB2 1 ©flUBS: 

ytfa-# 3 014^—* 3 6 *lHlte$i±-C, b-^!)i 
>- = -^3 7K>[Hl^iaft-f-a:#«.LT7^/^ 3 4 A 

[0 0 5 5] Sfc, wCO^agfliaVfa — ^ 3 OUT 
to^/fyf3 8&OFF©:|fcf£K-*-3c £ <blddcO 

[0 0 5 6] •fL-T, 7-<yl'^3 4A*S3tK±^ffiB-r 
■S^ffif, H I D7^y2c03tl4|sME7-(Vl'* 3 5 &i§ 

Six*. 

[0 0 5 7] *OS*t3tliJ:5BiW^-: K4 3 
iCjCDte&^iV MltfWt'*^722fflCCD47 
IciOWBfcSftS, Mrtri/W^7 2 2 

fc*jv*-c, srtb5:7-4 6iiH3tf33l^»&B*-Sea$ 

*V» MltfUt**/7 2 2(dA£tL7tftf4CCD4 7 

[0058] ;©CCD4 7 ©SItefS45-f4iiifl?rt : &&ffe 
«r*fi61-5 CCU24 idA^ £*V «*»a**iJi:B, 
Stt&a£fl 2 6 'tSTf l/f^2 7 IdfttSStM* 
# Sit 3 c 

[00 5 9] Bjfc«£ll*fcttia*l,fc^S«*>f 
y^-CB*«««)ft7P*fTV dtldj;9, =vtW 
3 0l4*-*3 6£rEHE£-frT, a-* yx^a-^3 
7 ©EHE&B«*4:*!B LT7-f^34B #5tB±IC 

flcB-rsipir^-ts,, 

[0060] :wtlTfi3> , ea-# 3 oitr 

2/^3 8iON«9ftilCf 5,. $ iblddCOft 

figr*ii2iix5t^ttigr> i 3coat!^^ -h" tftofcifrg-id 
14= vt^-* 3 o\tmy>&**t8&t Lxzomnz®. 



[006 1] -tUT, 7*/u*3 4B#tttt±lCffifi-*- 
<5*tJ6T\ H I D7V7'2(OJtttIsIte7-</U# 3 5c07 
-f/u*3 4B&aiftl.-C»fi*J:4 9, d<Dj6&igft;l4l*l 

[oo6 2] ft*a5ttrojatt«i»e>«±Lfc*3ttt-f > 

—is # 4 K 4 3 Itf U tT* ^ 7 2 2 It i 9 Ulft 

fk-t5„ irotJ, Ml7fUt'i^7 2 2t-li"Ii5 
7-4 6ttjgU»©(tBK#«J*iX, 0S;fctf#4:»<DSft 
^ft^1"5 2 0CD I CCD 5 4, 5 6 -CBJfe&fctti U 
CCU 2 5Jd«fc0HB£r£jS1-5o 
[0 0 6 3] 35ld, ^w^a^^H^^S^E 2 6 Id J: 

t**-;? 2 7 CJRB»<fcai«Ett*Mfci*l 
Wf^nfciBIBi LT**£*V5„ d£0£7tfcfgl$ld!4£ 
3tro-»Sr*7r-f^2 8 ic«fc 9 K9 Hit, *<o$3ttf> 

[0 0 6 4] ^«#tt£ftfc#3t7*-*l43^fc";*-* 
UOIdT^ffrU illB«eO#?SE©*jftl*:WWf-*-4. L 
t, »@I^W9 t nWTL£L®-£\Cl*®tfc7 j /I?? 3 5& 
3 4 C#ft»±JcffiB^<5#acR£U 

J:9»a*I^B-r5 c 

[0 0 6 5] Bfcggld&SfclftlBI/asgiS-r 3 t . =Vfa 
3 014ffOfc&-* 3 6£:!Hl4E$ii:-C, 7^/^34 
B#*B±fcffiB1-*#»lcR£ U WtfBitffiB&B 
^■C§5«lgldt-5c 

[0 0 6 6] «Jt«S5*»-C»4ai*t3t4:ttar **ti»-c 
tt«&5e« i . B l coMMfomm t mg-C LED l 8ffl 

aJ/tfa-* 3 0 ICW 9 
n*as#aE-f5ri^Bl9ii**l5. tit, =>fa 
— # 3 0 l4®<fcftJ33£B 2 6 ^LTfUWi^ 2 7 
©B^ffi IcBft 5 i*tS ld/£ o fc B rosg^&ff 

[0 0 6 7] IMlirwfH:'^? 2 7*?ICiSMMl 
Sis; 

[0068] r fi0» i g^ffltdifttf, wrw^/isfo 

9, MB<0#Btr1WrL, *«**5i:flK*nfc*& 
ld(4|5feffli-5d t^^i'fcS,, ®105li£w^ 

Idltfut'^n^ 2 7tgft5^H^5, dwfc 

ft, »ft)te#*&a$*iifc»g-fcH\ »ff*ttB*»«d-t© 
[0 0 6 9] &{d3? i ronjfirojgffiroiB 2 mmmzm 6 
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S©S2«»«*«*fcrtfc«HgB$:ii*U H 7 HEME 
[0070] @ 6 ld^1-«t 9 6 1 ttrt&ft 

7t, rortau*7(D?-f h^fw K7icaira*«>isn 

«ffi«r«*.fcJB2«»«©3t«KB6 4 #)t§§2 9 
^feUWrl-^avtr a—* 3 0 &tr#1-«. 
[00 7 1 ] rtM7©7^ htf-f K9ia4tt$U£ffi6 

vx6 e ta-cflw&sn, »«4 o«st(ottaES«ttics*t 

[0 0 7 2] H2f9Bfl«)%KBKe4lttlKlC 

•ctsiftic, ^y t'n u ^cosnBro^rM^- 

[00 7 3] Z<D±mmM.6 4 KB 3 OftiUgg 2 3 (C 
fcl^T. HID7^2tU*S7V7'2' 

^o3o<07-f^34A, 34B, 34C%&ii 
fcENE7-< , /l'* 3 5<DRt>*)\Z.m7iZ7riir£ o \Z 2 OCO 
7-f^34B, 3 4 C«rl9:»tfc|Hlte7wyl'^ 3 5' # 

[0 0 7 4] ✓<1/K'«*7WA'* I 2 t^>f> 

-y-U>X6 <kW|S)<733fc8±|;i*V n-f ?7-6 8 

[0 0 7 5] fHlteT'-f /u^ 3 5' J^i9#tt?5^fc2o 
C7^^3 4B, 3 4CcOSi§ ! t$t£«r[a8(^-r o m 
8lC^1-i9{-— 1]<r)7 4>)"9 3 4 BI4&S;5 5 4 0 0 n 
m^>e)4 5 0 nmCOftSriHiSU ffi*W7^/l/^ 3 4 C 
3 0 0 n rafrb 4 5 0 n mOTtSrigia-^Sc ^ 

i &T&m-e$tm Lfctroi isi«©«wjt? 

[0 0 7 6] &lC£2£^]£<SB;lf-fiM!i|g6 1(0 

[0 0 7 7] -t L"C\ ^y ='<^- t'n y 1?0>jftB®(O 

/P3 9(-l2l6(w^1-J;-)|C3t7 7'r^^6 3£ffiiffiU -t 
ro^jcWSrJtWBiBe 4 IC&MU 2 9 Id 



[0078] -eit, 7-T htf'f K9CI4JtiSiSS6 2 

4» b omm * tufty »«*»cas^ 5 1 #»c , jt 

l-SSS-fSe ayfa. — 9 3 0lilHie7-c/W 

?35' fc7 << /u* 3 4 B #3fcS8±£&g-f.5 «t 5 MR 
£1"3„ ft, =ytfa-^3 0l47ta^-l'5/f 3 
8£ONU SHJt&tiigBl 3^«tL3tSr^tiJLt^ 
lit-tLEDl 8 1138*1-5 ttflgjcft 5, 
[00 7 9] M7^72' *»5>«*Ut)tl4^3' h 
/U* 4£2i§U £ (blCEte^-f/l-* 3 5' C07^ 
>u*3 4Bfc£r#£©fcfiffi*<&*fcJ5:D, ¥ 4 * u 

-f'<6 3»AW<Mifc5-:fc«0S8ffifc:A&tU -&<03tSr 
*WSrt©l!B4 0^O«aE»ffiK:!HWL. *3fefc«£3 

[0 0 8 0] .fcUfttetfjtCtt, @ft7^/^3 5' (CA 
»3ft4*«7*>M'3 4 B&aiBi^5wi:U:J:9, 4 
0 0 nm*>ib 4 5 0 n mOTt^frnSrtlwffi^tStl, 

[0 0 8 1 ] ^7tl4-tO— SB^Tt^T'f^e 3ICASt$ 

7-6 8trST7>7tl§2 9CAtt&*l. #7t$ix 
5„ w<0#)t8§2 9?#3t*:hfc*'** hA'jfctt, 12* 
L*l^«Wa»"C3t*aE*SnT = ^ea-^ 3 Old® 

[0 0 8 2] n^fj.-* 3 0 T-(i*7t<OR«^ttiO^: 

-r 5*g-(c:i4. WClHlte7 3 5' ^-^3 6-i 

tf-LTlH]iiE£-a\ 3 4 BOTftt)'? C7^/^ 3 

4CSrJtK±tffiai-3e 

[0 0 8 3] 3 4 C&ftS^KEB-fS-irf- 

J: *) . fc&ftiZl* 3 0 0 n m^?> 4 5 0 n mroMf* 
BRWSix, «Bl»4raia-f5ri:as-C**. -t Lt, ftft 

5' ^^-^ 3 6 &7>LTlEME;*-fr, 7^/^3 4C(0 
fit)9(C7-ryu^ 3 4 B£7t2§±lCffiit-f So 
[0 0 8 4] -ErLT, Stf#7t§§2 9^LT3yt=a 

3 o(cA7j$ttsf ? - ; ?icj;'9. iwmco&mznm 

«03Wt«0»«Bi:IB|*-?*>5 B 

[oo85] r 2 BjewttJEiTwajftfew-f a. m 

[0 08 6] SB 2 £^09cO%fl[3SB 6 4 (il^m^ 
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[00 8 7] &fo\ 2 ^^t?l4iae7 ^^35' 
4r@^$*TC<D|i]re7^^^ 3 5' \Z.m^1tW^<r>7 
^H3 4B, 3 4C&ffl0»j*.-a»Mfcl*±1-53te£ 
J: 5 tcUTV>3#, H 9 iz^-tX o \c u—f 

[0088] 0*0, 09 CDifejfBSSJt 7 1 Vit U— tf 7 

3 9iC^ii$nfc7t7 7t'^ < 7 3C0— — 
7 4 -1t-C#f&U ft 7 7 7 3 cOfM 

*OiN2 V—f, He-c d V— if^<73W&6DU— 

[0 0 8 9] rcow— b*3fCfflfi$nrt:lia64 03?C9£ 

-7 4*aiiL-C^3tB2 9lCA»t*<X» #*B2 9"C 

[oo9o] its 10*4**9 i«wfLfc*s-ictt, 
7 szm< mm%ft^fcWt7^72' 7 

[00 9 1] w<Z>Jt7 7'f'<7 6il^f;7 7'l'^ i! 7 3 £ |5] 
«6lwftSI$!7cD5 i -r>'*A'3 9rtlC#aStlTfe9, fill 
*W»fc*tt4 0»©4ftii«IC|6l»7TW*Lfc*^3tS: 

[0092] <kMmzm.m-%„ u— «f 7 2tj:«3# 

&3fc£l8£U a-757-74^U %774'<7 
t>^^3 9l£f?ii£ft-C:fc9, %77<<'<7 3& 

[0093] r ronfv ^^1-— y t'a y 

L, •t©**a:3t7 7'f^<7 3Sr^LttUl1-5« 

T, ^cogftco^ft', of 9fctilLfc£**'<* h^Sr 

»K2 gr^vt'a-^ 3 OJCt OffiptJtC^^Jt 

[0094] :;t fcflWf 

(Cli, 3>t=^-^ 3 OI±?£®*T£ L-C*fi61-5*87 
VT-'l' ©3tSS±T'3t7 7-r^7 6 »C*f|Bl1-5fl[SlrE 

ftiaSE KHRIt L, SOS feff 5 . 
[0 0 9 5] r<753ti!giaiiS7 1 Iwifttf, ^!)a/<^ 



[0096] (m 2 o>mM<r>Bm) n 1 o suss 1 1 1 
»*as 2 a ^a^is® u hi 1 « 

[0097] @io f^-fj; 5 \zi&m<r>% 2 coJIigco 

H?HcD}tffiiI£g8 1 ttH I D7^2 ©ii:^cD3tSg±(- 
I2©^7 7 'C^8 2 *ft, -eco-iSffl 

SrJB2«)ftHl«8 3Tfiiai-5 ? of 9, £2coft7 7 
Jj<8 2(Cj;9, JtM^St LTcOH I 07^7*2 cofig 
IDtSr«2»^tB§|8 3lri»7tLT, ;cS2«^!ii§g 

[0 0 9 8] s<yb'y*X7 4>\"? 5<D\g.mz\±m 

i vm)k<»wM±mm.\z.±7 7 4 1 2 ©-MMiiasEii 

Sft, :«i*77-f/<l 2co-$ffiKA#£ft7i7fe&{tb 

«{c£i£u flfi»^e>u*t*n«3t*jiii«otta»i 5 

[0 0 9 9] %\ 2 COTt^fflgS 1 5 t 8 3 ©*IH 

Sftfcg, Wte^ 1 aVJK 2 COT >"7* 8 4RXf8 5 (Dm 

[0 1 0 0] £ fc. IB2 0O7>'78 5<Z>ffl^ttSJ-liili 
1-53? 3 COT V7' 8 7{dA7J§ft3,, iW12^ffllT>'7'8 
6#.t>*IS 3C0T^7*8 7 COfflT^f %\*7WMt 
^1-^^1SU J ^2C0C0A/D^^§g8 8i8 9 

■y'Jtr—f 9 1 A&(>*9 1 BlC-5-^-eixA7J$tV, 1 
RTjm 2 4 9 1 A&tf 9 1 BlCA7j$H5ff 

[ 0 1 0 1 ] 0 1 1 ttW*.tfJB 1 -f >i?tr—9 9 1 ACO 
tfffife0iJ5r^UfctcOT% ^i#c0 2S«cOLED^5o 

ew* «fct*co l e Dommtzti^iiftmztix 

[0 10 2] #LED<afS^«ttll&ffiA/D£«»8 8 
S.l/8 9C07 f v : ^/uai7lSt^$tl-C*3 9, 7^9^ 

[0 10 3] Hi lcoftt>TcOLED>5vtkT 

fficot'y hcoW-^u^/w«:*^L, S:4j±col ED#I 
<b ±(4 w t' -y h coii ^ u-'t/i' $r^^-f 3 J: ') t£ 4^tv> 
3„ SDo-C, gSW^i?^-^9 l A(cA73^ti.'5xv ; 

^ 'We ^-W U^/U/^/Jx $ v ^ U^/HM^ o7C*<45ICO 
tl, i&XT-fZ L E D^TcO t,coz)^iblii&±c075*T-.^*T 

i-3J;-5tJ:^3« S2^^-y9 i Btownfc 
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[0104] LED fflSSy LED £>£,l±&HJii 

[0 10 5] H I 2(7)ft(2ft77 -f'<8 2 "Cijl 

i§Lfc3fed5)t7 7'r^i 2 (CJ: roftteft 
[0 10 6] £*ie>3teJ*Ui«l 5, 8 3 ©ff*|i*h,-e 
*M?Lfc«*fc*ftT:'7'8 6 K<fc 9«»ai*«r#*r 

[0 10 7] wOOfFil)7'>7*8 6fflffl^liA/D««g 

8 8CJ:9r f f?*ttflc«*Jlx, IWBJfcSCfliiCT 
lH^7-^9 1A^Tt5 0 9 , /<> 

L"CV*3BH4. 7V78 4&tf8 5 OTfH§-<Dg#l*S:*: 
1 1£ 9 , K'<* 7 -c /U* 5 co#fkg6i,Mitnmh.4* 

[0 10 8] ^Oi^St^/^Wyi?r-? 

9 1 AT-^7Ff5i i: I" J: oT'<y K^*7.</u* 5c0 

UC/i^5o£TfiOLED#j&KrU 
*fl;*MB*L.fc»^lcj±H l 1 <E>±ffli|co L E DfrbWfo. 

m*rr 5„ 

[0 10 9] *LT. S*t«a*K*ftL 

[0 110] 3tttfflS8 3iS»e>ffl/j$iiii:f5f-4r 

TINT'S 5&tf8 7-CiitIL, ■tCOte-SKrA/DS&S 

2 -f *sV>r-V 9 1 B ?r.^T-r5„ 
[0 111] -EreOxi^/Wf^fiH I D7V7'2co3tS 
laSCfcJStfta. o*9> H I D7>7"2cofta£g{c 
J? 2 ■< V : s>T—9 9 1 B IdjolTS L E D 
fftSOt, H I D 7 ^7 2 (Os^^ld J: 3iii7jC0f6T'dr 

[0 1 12] Sot, *%tt0»tttt»TO3Mtfc4rt- 
5. *i©3tltojBS8«ojgSR<ojaftt*n*.-c, hid? 
>7' 2 coHNh ic J; 5 tUTjfiTic J; 5 £3feffec0#fk£il^» 

[0 113] 5 Id, ftfrfE'<> K'<*7-f/W# 5co&ffc& 
VH I D7>7'2<r}ti3;0<g;T£^ \s*s>r—9 9 1 A, 9 
1 B Id J: 9 Idapgfttld^t- r t T?5S*n*Jfl& i 9 5«liC 

[0 1 14] /f*S, HI 1 Old&I^T, H I D7 >7'2 i: 



^2CD)t77-1'^8 2 «t^^|C:2!l*5/ h7-</U;?4Srffi 

g-T5J:9ldLT, m 2 03*77^ ^8 2ld£9i?ft;&s/ 
h7-ryv^4«riiLfc5t2r^a3L, £fcft77^12 
I4£ blCO Y'^yjiX'* 5 Srifi Lfcft£r&iii-f 3 J: 

[0 1 15] &*5, ^Xtfli 1 IdJo^T, 3t77'f'<l 

-t**"CJiitfL"CJfc77'< , '<l 2ICAW$n-5^tU*i 
L-C±T#[S]«0£J$£#/*— t 5 «fc 5 lcffig1"5 i * 
Id, re03t77>f^l 2 &»ffi{CStt£#ftl;:;&SH- 5 
f£8b#a&sS:i? 5 £ o Id LT t>av\ 
[0 1 16] r<B±5fc8iBifc©l*a#a«:jBjfcU ft 

tf)t7 7'f-'<l 2 5r3tK c t ) cO±^$:*^— rsi^ld^ 
*+>"f3¥a£iS:»7Si:, jt7 7-f''<l 2li)tE8±CD 

£<t Lit 9 t>UW;M? tTHIiaJt«>«tta£fl:4S4Cfc» 

id^y ka^7^/u^ 5 <oW4£ffc«:*m"e# 5<fcp(c 
[0 1 17] fc*,\ ±j£L7bHiS«)^®^{c:tJit51»fi£ 

[0118] [fflE] 

i»!2&«3?JK7^/w*^&Sri§i§-3-<5 

[0 119] 2. l£1lf*OfiBW3t«:*4i-53tl![¥a 

at, *ftfl»L/iriSr1$©i1-53t2SiSia 0 
[0 12 0] 3. 2c03t^©-CfooT. ffieaifitttft 

4. 3CD}<tWMX-h^X. WIEigi§)t^ii5^ai±. m 

7 ^ /u ^ ^a 4r 5 3fciU£E„ 

5. 2W*jK3gH-C$>oT, $iblw, sis^tt^m^a 
om^J-I^CT, Bfrl2ffil$. , i?JPB7-c/u ; 5'^Sc0jtSi§ ! l# 

[0 I 2 I] 6. l£W«0}HW3tS:«4-i-55ta[#a 
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